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Lowest Price— -Easiest Terms 

H ERE'S your chance to own that brand neut Genuine Model 3 
Corona you’ve wanted— on the easiest terms ever offered— 
at LOWEST PRICE ever offered. Complete in every detail; 
back spacer, etc. Manufacturer* s Guarantee. Recognized the 
world over as the finest, strongest, sturdiest portable built. 


S. Jcwftom writes: "It IruTr la t 
■wH’uHit'rful caaehltio. 1 am very 
pleaml with it and find It ytry 
simple to work Pitnougb It im tb« 
flrnt typewriter 1 i.**o u«*h rt 

Oun p Fin*, r«>a*T nn-d plan lit "Copona 

tin# hfJfMNl ii: • w'. :itv hodith over lfl titi I L ■doln k 

it E Eln-id ■' juH-r. tire thins tor writing word a to 
u on r ; h y ri J for it 1 1 l'u TtftfpondeoeO to the protcmrioo. ' * 


ifflia Jr., wrEten: *U «*iTeE7 wolf pleeaied 
Willi irrjuT little Corona and I moot »n / I di> riot 
know what I weald really do without it. It worke 
ilk* m churn and hu erery iJOhr^lonk-oof a Earger 
muhlntn 

Mr* G. B#rniiiin mj«T "AKw IB* to Ihnnk foo 
for prompt d^lU'cry of the Corona J am (Miphted 
with it and know 1 thill dvrivo arc it pleasure! front 
It* p0^k3^O^iAc^.' , ' 



ms for 10 DAYS’ TRIAL 

*/ J wonderful portable lypeunter— the s:ime machine that lias 

■*„ *, r „ ■ . ■ SOOtA*) users, Krpertenre ibe joy this personal writing portable type- 

n te Ktve you. tfseii ten days! ISee how easy it is lo run anjific splendidly typed letters ii 
f or , t}i e vfTiec drah . home, traveling. Sm;iil. compact. light, convenient. Don't send 
out kl-t-rs. manuscripts, reports, bills in poor handwriting when you can have this Corona stanch a low 
Price on sben easy terms, lieitsenuber these are brand netu machines right out of i he Corona factory. 

Carrying Case Included 

If You Act Now! 


Leatheroid carry- 
ing case, oiler, in* 

struct tons included on this oiler, Send 
no money— just the coupon. Without de- 
lay or red tape we wall tend you l he 
Corona. I ry it 10 day-s. Ii you decide 
uj keep it, send us only S3— then 53 n 
month until our special price of &39 90 
Ja paid Now is 1 lie tiiue Ui buy, Mai] 
coupon today! 



Save Money —Use this Caupon 

mter Sales Corp-j tLoroni 
St-, Chicago. III. Dcpl. 33 


I Smith Typewriter Suit* Con?., t Lorona i Ji vision ) 

deposit IS 

J yqu 12 * 
thn litln It? 

renuhD wttn jf^kh utiill I nn> to hiTd Id d*vi~ii> Yry Lbc i™. 

WltMT. If I fee&i Mttfl L«U it, I will np«*i mad return to u. 
t mT ™ Q09JI Y(iq «„ to a\vti y^ir . 
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Most of America's Night Airports 

are G-E Lighted 

B ESIDES developing a complete system of airport illumination — 
floodlights, boundary lights, and beacons — 'to facilitate and safe- 
guard night air- travel. General Electric has given to the aeronautic 
industry: 

The G-E magneto compass, which has been found by some of 
America's best-known pilots to be the most accurate and reliable 
compass they have ever used. 

The G-E supercharger, with wliich 70 per cent of the American 
engines built in 1929 were equipped* and which has made possible all 
American altitude records to date. 

Also the G-E engine-temperature indicator, engine-speed indicator* 
oil immersion heater* card compass* arc-welding equipment, radio 
equipment, and other pioneer developments* 

The G-E monogram* on products used in the air* on land* and at 
sea* is everywhere the mark of quality and reliability. 


Join m in sht General Electric program, broadcast every Saturday evening 
on a nation- wide S.B.C- network 
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POPULAR MECHANICS ADVERTISING SECTION 



THE BELL TELL TONE SYSTF.it IS ORGANIZED To OIVS CONSTANTLY IMPROVED SERVi. 

QUICK, ACCURATE, EASY TO USE 



you want of the teleph ie*.. 
it is our business to ^ 


An Advertisement of the American Telephone and Telegraph r 


When you order a telephone, yon wart it put in 
promptly. During the last five years the average 
length of time need* 1 to have a telephone 
installed has been cut arly in half. 

You want quick and accurate service, free from 
trouble* Good as the service was five years ago* 
today there are a thin* less troubles per telephone. 
During this same pet xi there have been marked 
increases in the already igh percentage of 
perfectly transmitted conv^ ations* 

When you make a T u, you want a prompt, 
clear connection. Five ears ago 70 per cent of 
all toll and long distance c' 1 were handled while 
the calling person remained at the telephone. To- 
day all but a very small per .ent are 
handled this way. 

The Bell System is orgam td to give 
constantly improved service. Several 


prf 



thousand persons in the Bell 1 
gaged in research that improve^ 
of telephony. The Western Eh.y 
plants at Chicago^ Kearny, N 
specializes in the manufactuti 
phone equipment of the highest l \Y- 
warehouses all over the country, it u,jf 
lions of delica te parts for Bell Syste 
The operation of the System is ca 
Associated Companies) each attur 
it serves. The staff or the Amer ,1 Telephone 
and Telegraph Company is continually develop- 
ing better methods for the use of these operating 
companies. 

Your telephone service today is better 
than ever before. The organized effort 
of the Bell System is directed toward 
making it even better tomorrow. 
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Dr awi n gs — tran spare n t lac quey u s ed to p rot ect 
Garag e — waste hol der for the 


Gauge— puah-iil han dle, fa r s nap 
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tried taeka fhe the 


339 

34? 

346 


352 


338 


349 


337 

351 

336 


336 

339 


336 

347 


x 350 


340 


350 

"352 


141 
1 49 
351 
348 
337 


trave ling chair aids workmen. 
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This unqucstlonflbly Is. thr queerest, raosl I n iTrd i I) lr 
LnirtfntlOO -ufoUM t 111! Urst JisfliUricS Hi-f rmliii ! A muftl- 
Cth s Ik. li li f i u li , automatic/ wn tcllm it 11 Iliut jftunll.i' is 
filr mt>ru Ihun 111 inn mi! Nevi't s .1 C'f p.i , ri'jjti* o r 



llirtl T Stands fliiurd OTtr viiurcTitlrcrnT from np^n . 1 tlrt‘ 
an lu-mUifthti uml hrhtilT by [mlltic! 

Approved Itj- MtiCnr A.SKOi'ly.lirtni!' Now OlftfDd Oil (ten- 
rrOO« li-day (i‘st buhis! ihvcuUpiln biiiiio full clul uil'i. 


A Startling, Uncanny Money Maker For Agents 


'“tE/HAT mak« it work?” “Where on earth did yon get 

vv it?” “Bet you five dollars he's got someone hiding in 
there!" "It simply ciin't he true," A running fire of com- 
ment like this breaks out whenever and. 
wherever this new invention is exhibited. 

And why not? When no one ever heard OF 
such a startling, uncanny device before! 

In fact Few people would even dare to 
dream there could be such a thing t So this, 
men, is something really NEW, something 
to grip the itnaaimitioo of everyone, some- 
thing that sells to every autoist on sheer 
novelty alone. Distributers, “star" sales- 
men, every man who wants to double and 
triple hps present income should note care- 
ful iy the following facts. 

The Sccrel Of A TheU-Prool Car 

New in this amazing new way, every car 
can be protected from theft for 24 full hour* 
a day. In the garage or parked on the street, 
if any thief so much as pulls at your spare 
tire or touches his foot to your running hoard 
— ZOWIEl A riot of noise starts instantly! 

And your c;jf never shuts, up till the thief 
leaves. And listen to this. Even if the thief is wise to 
what's up, you alone place the secret control button 
anywhere you. want it around the car. The thief can't 
possibly Pod it- If he wastes time looking for it— Ringol 
He's caught and on his way to jail I This astonishing, 
invention guards your spare tire, head -lights and spot- 
lights as well as the car itself. 

Installed In ID Minutes — Costs Nothing To Operate 

The inventor has asked the U. S. Government to pro- 
tect hi a patent rights in this revolutionary discovery. 
Because of its uncanny powers and to distinguish it from 
everything else on earth this queer discovery is now 
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called “Devil Dos,” Among its amain he features is the fact 
that it can be installed by anyone in 10 minutes or less. There 
is absolutely no cost for operation. It will last as long as the 
Car, Fit* any car from Ford to Rolls Roytc 
without adjustment or fussing. 

For introductory purposes a special 5-day 
test offer is now being made. If you are 
interested in learning about the most as- 
tonishing invention since the radio first 
came in* u-je the coupon at once. If your 
present income i* less than $50 a week, the 
profit possibilities as our agent may astonish 

G u. The coupon brings details of all offers, 
ail if now. 



NORTHWEST ELECTRIC CGRP., 

Dept. L-10, 

Fukuau#, So, Dakota 
AuTCLMAJjC 

©EVDLfe'5 E)@<£ 

Thl S One 


SY6A-2 


C-A62G 



I Knrthwe^i 

Dept. L-it 

I Ku*h deti 
| for aUvnf. 

| Name, , . . 

| Address..,. 

I Towrt State 

I n^heck here if interested only in one for your own car 
i und not in «ftt‘Hts' money’ matin A offer. 
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POPULAR MECHANICS ADVERTISING SECTION 


How the LaSalle Problem Method 
Increases Your Salary 


> f\ 

V M 




No matter what you are uaHoff n^v, 
you are interested! n any plan whirh 


suggests & prnejlical way to increase ytnir 
— within a CumpRriiliyr'Iy Fh‘:iT 
time. There i? such a plan — it is known 


— Why in six months’ 
lime alone as many as 
1,248 LaSalle members 
re ported deft nitesala ry^ 
increases totalling 
$1,399,507, an average 
increase per man of 
89 per cent! 


da tba LaSalle Problem Method— mil fts 
practical valueia £±t trusted by thousand 1 ! uf 
men who have fimployecl it to plua their 
native nptiludo with systematic traming- 
Ecad these typical evpertaoerat 

Bnotts Salary 157 Per Cent— "t worked 

i i n t r i tnr -l ypnt-fl id A cle/ic;tl prrirition and 

bad rien ty or opportunities, hut wa s not Hi 1 ed 
to accept I saw thot something Ei .! 1 1 to 

!■*?■ disu r- it T t<a jihi-rad [ h^itl 

nrwt' r hi .n r| any | r:aiiil 1 1 lt i n Jirdciimt^nr y. lint I 
enrolled for tlie_ La&il k Uiaihtr Accountancy 
CdH rise. 'Today , j iWt fifteen anon (ha Inter, J 
AJrsaiitfliTit Ticnacirtrol nylifin and on jey the 
benolita of ;a 137 per Cvn t i nrirasc r n salary, 
and I have not yet finished the ci>ut.*u* 1F 

PH1L1 P S. BLRbSl N C. Pcnoay I vania. 

Always a Bi Rg cr O ppo rt u a Ity Ju ;t Alloa d 

-*■ 'Before i. had co Q'i pTcted m y first ei>u ra^ wl Lh 
LaSalle, I got the chance 1 h:id been looking 
for— as Si ilea Maunscr. Since that dine it 
seem* as though one opportunity hasfolto wetl 
Einntber, ^iist ;ia fait 3 sri I E'miJtl rnialcf rnysHF 
ready. Incidentally mv income has been in- 
creased more than 500 per cent and 1 uni 
now president of my own company.'' 

E. T. ORCUTT.New Jersey 

1 Bereaved Karqind^MmtTlianSflO Per 
Cent—” In 1 920 I was employed i n a railroad 
ollioe and ivji Uii'-ly COiuIuu u living wa(K. 
1 am now Tra (Tie Manat 1 - r oftiic Ki ag Com- 
pany, the largest ndudve iron lamp post 
manufacturer in the U. S. My training in 
Traffic Management bps already resulted in 

an ■ n crease k n iny OinungH r>i moir (han 5? CK I 

per cent.” JOHN R, M ELKS, Alabama 

Now Hd Otrnl a Big Business — "Your 
BanntH Management train: ng has hruotl- 
cnwl my miii4 for bigger business and larger 
po&aibi titles, whil* fniifilirir in? to perform 
the present duties more efficiently r 1 have 
found that I can deride buiilKH questions 
faster and Iwlier with Labile instruction 
stored away in my brain and with the La- 
bttfle humus! d handy for quick leiercnef'." 1 

W. R. MACNEAL, Kentucky 
Owner , President and Central Manager 

When thousands of men in the United 
States and Canada (not to mention many 
hundreds in England, Australia, China 
And other foreign countries) thaoac the 
LaSalle Problem Method to frpeed their 
progress — when over 4.000 LaSalle mem> 
bars belong to the LaSalle One Hundred 
Per Cent Club, having me re than doubted, 
their incomes — when the average in- 
crease reported by other thousands is 
per Rent — surely the LaSalle Problem 
Method must offer an unusually sound 
way of 6«uring quickly the kind <af er- 
erience that can be raafted. It does. And 
are very good reasons why: 




You Leant hy Doing 

Suppose it were your jjrivilege every 
day to sit in conference wi th the head of 
your firm. Suppose every day he were 
to lay before yon in systemati e order the 
various problems he is compelled to solve, 
and were to explain to you the principles 
by which he solves them. Suppose that 
one by one you were to work fhosd jjtd^ 
lewis owl —returning to him every day 
for counsel and assistance — 

Granted that privilege, surely your 
advancement would bo fat-to — fry far — 
than that of the man who is compelled, 
to pick up experience hit-or-misa. 


Under the LaSalle Problem Method 
you pursue* to aJ‘ intents and purpose®, 
that identical plan. You advance by 
soh i ng prtutiuU pr^lcma. 

Only — instead of having at your com- 
mand the counsel of a single individual 
—-your Chief— you have hack of you tho 
Organized experience of the largest busi- 
nc*S t r-i:ninv; institution in tbn world, 
iht? authoritative findings of scores ef 
ghlc special EBts, the actual procedure of 
the must &uccffi&Fut business houses. 

Thus — instead of fumbling and blun- 
dering— you are touched in the solving 
of the very problems you inuit face in 
I he higher positions. Step by etep. you 
Work them Out for yourself — until, at 
the •concJufLon of your training, you have 
the ItiUd of experience for which nruii 
are willing and glad to pay real money, 

St'nil fat Sakury-IncTcojing Plan 

The detail e of the LaSalle Problem 
Method — often spoken of as the so-fan?- 
irtcrca*tN£ pf-sa — will be sent you for 
the asking, whether you adopt the plan 
or not, the basic information it will 
place in your bands, without cost, ia 
of very real and definite Value. And 
- — 3 i t eFREEL 

Bnfa ncc I he tuo tu in that it takf-t 

tafill oul I lie coupon oru ■ n*t t he rciiwrdls 
af a more succejs/uf career — then Cilip 
nnd mail the coupon NOW, 



THE WORLD'S LARGEST BUSINESS TRAINING INSTITUTION 


■***- — — —— — —Find Ytmrself T through LeSallcl-* 

LaSalle Eiteaelon Univerelly, Dept. ti64-R k Chicago 

[ wottld welcome an ou tl i ne of the La S; i i U- plarr. r wl th a 

copy of “Ten Vciru' Promotion in One ,' 1 aJlwithoutobligaUon- 

O Buslntsi Management: Mana- P] Law : I.L.B. Dtjfte 
gj-ELh.ijalcHand Eitcu live poti tions. 

□ Higher Accountancy : Auditor, 


ill. SaJeiand EitCu live pdhi UonS. y i nduKtrlal Ms oaje. 
icy: Auditor, meat 

Comutrollef, Critified Public Ac- Q Modem Foreman 
countant. Cost Accountant, etc. ship 

B E* pert Bookkeeping q P ersonnel Msosge- 

C. P. A. Coaching tor Advanced ment 
Accountants Q Banking and 

B Pa per Btlwrun’il Training - Finance 
TnUHcMaatgeatat — Ford gQ □Credit and 
and Doinonic Culltctlim 

R >11 way Station Management CorreapondenCft 
Modern Business CorrcHjwu- Cj Ttlcgraplty 


B 

B Stenngr&pbj'-Stenotypy 
Modern SaJe»m> 4 >blip 


dence 


(Railway AceOuntln.lt 


n Bu si ness bn gllnh [_] EITcCtl ve S peaking 
[J Cvipiiiori'UI Law OCoiujiiddal Spaalvti 
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“They Snickered When 
I Got Up To Speak” 

'But from the First Word, I Held Them Spellbound 


jIE banquet ball was crowded, 
Suddenly i heard the chairmans 
■’'* gay — "We will mm' have a Few 
i from Mr- Hyroo Munn." It came 
* a flash of iightninflf lie was uu- 
joctediy calling on we lor a speech] 

Ajs I started to get up, l heard a titter 
jr around the table, 

"'Watch Mm make a fool of himself/' 
r overheard someone 
per, "lie's ao 
r-n ^ bf ul he's afraid of 
ljih own voice. " 

I knew they were 
expecting me to make 
myself ridiculous, but 
I only grinned inside. 

I stood squarely on 
my two feet and start- 
ed inE 

“Rut When 
I Commenced 
to Speak” — 

Almost from the 
first word, the smiles 
oJ doubt and derision 
faded from their fares. 

They were inerrjdn- 

luuft — aruasedt In- 
stantly the a tin on- 
lucre became so tense that you could havo 
sard a pin drop] _ No snirkerg nor 
sneerg ticuf* My vOicf:., clear da a bell — 
h-trottifi!, forceful, unfaltering — rang out 
through the banquet hull as I hammered 
home each point of my massage with 
telling strokes! I let myself go— soaring 
to a smashing finale that almost brought 
them to their feet! 

When. I finished, there was &u instant 
of dead silence ! And then it came — a 
de-aFenmg wave of applause rolling up 
from one hundred pairs of hands — 
spun tun co us, excited, thrill ins 3 

Was Ouce a “Human Clam” 

Alter it was all over, Jack Harim.v Felt 
into step beside me as f left the ball. 
"Gee, that v, as a great speech!" he said 


enthusiastically, "You certainly raised 
yourself about 100^ in [he eyes of every 
person in that ph-mr tonight, And yet 
they used to call you n 'hitman dam — 
and the quietest man in t 1 j c office/' 

It was true, too. All my life 1 had hern 
hand snipped with a shy, timid and re- 
tiring nature, V> itb only el limited educa- 
tion, I never Could express my ideas in a 
Co no rent, forceful 
way As n revolt I 
saw dozens of men 
with le-ts ability pas* 
me by simply because 
they were good talk- 
era and knew ]u.ny to 
create the right im- 
pression. It was 
maddening, 

A Lucky Accident 

At last I acciden- 
tally ran across- a li t tic 
book entitled Hon- la 
B- r trfc Wander* With 
Word*. 

Between its covers 
1 discovered certain 
facts a] id secrets l 
had never dreamed of. 
DLfficu Elies were swept 
away as I found a 
simple way to overcome timidity, stage- 
fright and self-conscious rseng — and how 
to win advancement, popularity and 
n tn? cess. 

Today I hold the sort of position that 
1 had always envied. My salary has been 
increased! I am not only in constant 
demand as a speaker m public but lam 
asked to more social affairs than I have 
time to attend. To sum it all up, 1 am 
meeting worth-while people, earning more 
than I ever dareil expert mud enjoying 
life to the Fullest possible degree! And 
furthermore, the sheer proper of conzine- 
iflff speech has been the bijc secret of my 
surccssiE * * * 

The experience of Byron Munn is 
typical. Not only men who have made 
millions, hut thousands of other* have 


VVliiit Jft Minutes n Day 
Will Show You 

Row to talk before yotlr Club 
or lodge. 

I row to address board meetings, 
now to propose and respond io 
toasts. 

i row to make a political speech, 
How to tell entertaining stories, 
How to make »fter-il Inner speeches. 
TIow to con verm Interestingly, 

How tn wrUe letters. 

How to Kell morn gnorls. 

How to train your memory. 

How to enlarge your vocal™ I ary. 
How to overcome stage-flight. 

How to develop Self-confidence. 
How tn acquire » winning person- 
ality. 

How to t*e Hie i ruts ter ol any sltua- 

Ijun, 


Found success after learning the secrete 
of powerful, effective speech. Being able 
to say the right I hi ml i n the right waynt 
the right time ha* perhaps been respon- 
sible For more brilliant success than any 
other one thing under the mm! 

Get This Amafcinfi Rook FREE! 

flight now. we offer to send yon 
absolutely frpo, a copy oF How to War it 
Wander k W ilh Wards. This remarkable 
little book will show you how to develop 
the priceless "bidden knack 1 ' of effecti ve 
speech that has brought success, mortal 
position, power and wealth to so many. 
It will open your eyes to u new re&liza- 
tii in of what life holds in store. £?ee for 
yourself! Them is no obligation. You 
can obtain your copy free b.v iuat sending 
the coupon. 



NORTH AMERICAN INSTITUTE 
Dept. 135-C 

JftOI Mithiftan Avenue, Chicago, TIL 

Now rz~ 
Sent «P 

FREE /l&*j 

1 American Institute, Dept. 135-C. a 
3601 Michigan Ave., Chicago, Ill* j 

■ Please aend me FRI-Ui, without,. 
I obligation, ivy qtiny of your maturing I 

I booklet. Hovs to YVoik Wonders With 1 
Words and full information regarding I 
your UourtM; in Efrect|vu tqjL-iikjJij;. 1 

I 

| Name. T . , „ , „ ^ - | 

^ Address ^ ^ 

! I 

Jcitjr .......... State. . - ■ | 
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Cfjkw this Free Book 

and you open the door to 

SUCCESS 

™ RADIO 


Y OU, too, can bo 
trained for a 
■worth-while rad to job 
, Clip this coupon 
now and send for this 

book.,, H ead it 

page by page , , T wee for 
yourself why thousands! 
of fellows just like you 
arc now on the road to 
KuqcesB iii Itailio „ * . why 
hundreds of men are now 
cashing in on RCA Insti- 
tutin' practical training:. 

This free hook given you 40 
f aad imling I >Agcs of p : -| 1 ] res 
and text, all about RCA Insti- 
tutes, the only school th e. l is 
endorsed by the Radio Corporation of America.. .The bcHooI 
tbit actually ta a part of the great world-wide radio industry, 

fcASY TQ LEARN RADIO AT HOME 
IN YOUR SPARE TIME 

Let RCA Institutes" Home Laboratory Training Course give 
you the real ineide facts of radio ...quickly and easily. Use 
your spare time to train for BiacceRSWith the remarkable out- 
lay of screen-grid apparatus given to every student of this 
course. Y on lsarn how to solve every radio problem such bb 
installing, rt[iftifing ftpd servicing line seta, You also learn 
ship, shore and broadcast station operation. This is the train- 
ing that will help pot* to make money in radio / 

RCA ArJE-UJU ATES JN RJC DEMAND 

Tot more than years, there has 3>een n well-paid position in 
Radio waiting for practically every graduate of RCA Insti- 
tutes— mechanics, operators, service men, etc. Only the vast 
resource# of RCA could give you this practical training.., 

SEND FOR THIS FREE RCA BOOK 
"RADIO .. . THE FIELD *>T UNLIMITED OPPORTUN ITY" 

Start today on the mad to Success in ft[Ldio,.„£iend for this 
fmek Bofur, Every pane is packed with pictures and teit tell- 
ing you nil you want to know about RCA Institutes, the oldest 
Radio training organisation in the world. Radio can easily be 
yOu« bOapto ^Ocm./nui'g why you should 

Clip UUs Coupon NOW! 


RCA Institutes, Inc. 

A LI i vision of Radio Corporation of America 




RCA INSTITUTES. Inc. 

Dept.FM.B.IG Verick Street, New York 

Gentlemen: Please send me your FKI 3 N^G-page book which illus- 
trate*. tli« «fifi«rtunit.ii-» in Radio and describes your homo lab- 
omtory method of Instruction. 

Kfimt;.. 

Addmn............ 

Oecu lotion — — — 







Bliss Electrical School 

A Special Technical School 

Condensed, comprehensive: emirse in Theoretical 

and Practical Electricity. 

ELECTRICAL 

men with t raj rung n r- ■ in demand. f^ince l&fi3 this 
arluird has btten training men ot axubil inn :likI limited 
time for the electrical iuduh tries. Thorough course 
in Electrical 

ENGINEERING 

euahJes graduates to aCeura Hood (KiHltlunB and proma- 
l lmii, M BthematlCt) and Mechanical Drawing. Students 
rongfenict motors, IUkIliH wiring ami test tlcetfieuT ma- 
chinery. Regular course designed io oe rnmpieleil tn 
out college rear. Tliaruuatiljr CQulpped fire-proof 
dormitories, dJifinfi-balf, labor stories. 
SI.. -Ti- THIHtT-StVEN YEARS' 
pncepS^ul ra^ripnm: assures you 

maximum training in minimum Ume, 
Catalog. 

BLISS 

ELECTRICAL SCHOOL 

118 Takomk Ave, Washingum, 0. Q. 



1 “ Si kim) 4 . .■■ «[aw !m '. l-.r.i- r* 
rti. i« r.'c In' nrw I ii l, i-r-- 

(t |Q| W'l j Pldr-ft *rwl ff.TPii.c..! if lifH>l, 
EARN fid TO MOO WEEKLY 
Olio WliKiUid M-d . .• ■■■' yy cead-..nL>- :: mIci 

. SLS.OOO i.rrttr, I... 1, VI u.- J : ■ VnrMj*. 

,Y.. |«(4 S?1 l-.r n. ►■it..'- .aid. C'nUrJt^ttf, H C , 

' Etrn.'J ti iii while E.iki.,| cokum / 4 Wii'Lr [□# etwipleW 
LnJar mnlt-TD. 

OtfSOiT SCHOOL OF LETTER 1 H 42 




Demand foi^ 
Skilled Mechanics 
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The entire country ia calling for skilled me* 
ehanient Good pay — steady work — good opporluni- 
tipH for advancement! Master this fawi/iAting trade 
w ith the aid of the 

AMERICAN MACHINIST#’ LIBRARY 

6 volumes' — 2,000 pages — 2*500 LLIustrationi 
(A combined home-study course and reference library) 

This library of machine shop practice wan written for practical men, 
■ ' 5K you thfl best lectbodM fur avery kind of rtiaclime. Shop work, 

lain* machine toots and their operation, tool work, gears and 


1 1 g I ves 

It ct 


oil the best methods fur every kind of machine shop work. 
It explain# machine tools and their operation, tool work, gears and 
grinding, jigs and fixtures, automatic screw machine?, their tools, 
punches, dies, cte. Plainly written — completely Illustrated — the heat 
kind of help to the ttiacMne-ahop man who wants to ad v&ur himself. 


NO money down — 
only 7c 
a day 



FREE EXAM§NATION COUPON 


\ MetS RAW-HILL BOOK CO., 1 nc„ 370 Seventh Ata^ Mew York I 

I wJtSiJS f r S? Jl >, ^r» J If" eaimJbnUflB th* AUKEHCAV MACUiWiSTR’ ] 
I LTlStLJLHY. If W>WutJ]ffF, I will field (Ijg In Id dlV| anH 12 niilUf I 
. nntll Lhv iturikJ euIcw «l tlTJS i* ^aid . If n^t triutMl, I wlu hllud fh* beu-l. it ! 


H*ril flln 

| yeui nfiiiM. 


I miLTB eh# badli it 


StftuJ. 


PH# drvtf am* 

PMflwn.i,, ...... 


-■] 




P M. 
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Salary increased 
from $112 to 
$400 a mont h 


“My LG. S. course in Cost Account* 
ing was of great practical help in 
enabling me to install a cost system 
in a plant having somewhat unusual 
problems. It also helped me to get my 
B. CL S. degree from a resident com- 
mercial school and in preparing for the 
C* P* A, examination. My salary was 
5112 a month when I enrolled. It is 
now $400 a month, w'ith a generous 
allowance for traveling expenses/* 


That’s a true story of what spare- 
time study has done for just one man. 
There arc thousands of others. Why 
don't you take up a home-study course 
with the International Correspondence 
Schools and prepare yourself to earn 
more money? You can do it if you 
really try. 

It doesn’t cost you a penny or obli- 
gate you in any way to mark and mail 
the coupon, but that one simple step 
will bring you information that will 
help you to get out of the rut and 
make good in a big way. 


Mark and Mail the Coupon Today 


INTERNATIONAL CORRESPONDENCE SCHOOLS, Bos 5G93-F. Servo ton* Penna. 

"Tftr Universal University" 


Wlihenal rojt nr obligation on ray part, please bcuhI me a copy of ytmr 4 5 -part booklet, 
I tan qualify fer the position, or in thu fiaijccl, le/afo ‘whJ^Ja I hare marked an Xr 


Who Wins end why." arid tail me b*W 


Na na a 


^Btirlnna Management 
Industrial Mitiatfcinent 

Traffic ilmag i'ment 
Acf-ounc j nj{: uri 3 
C. 1‘l A. Coaching 

I Architect 

i ArchltocUinl UrafttKan 
i Buy disc Foreman 
I Cbnrr-etie Builder 
| Contractor ami tluLJdcr 
| Structural briftinan 
I Structural Engineer 
l Electrical Enptr.ec r 
|Kl«tne*i Contractor 
Electric Wiring 
I Electric 1. Ichllng 
I Electric Car Running 


BUSINESS TRAINING COURSES 

fl ITojt Amaimling 

L t Ttook ker-p It.k 

Becreiarial Wort 
Span] ah □ French 


B BuhIucss C(*rresjMJDtlEncA 
Show Card nn. I 
Kim Lettering 
p Stenei-ETapby and Typing 
I Si leiHnrmihip nEnfiJ ah 

| Advertising H Civil berries 

TECHNICAL AND INDUSTRIAL COURSES 

Telegraph Enc inter 
Tukphono Work 
1 Meehan lro.1 Engineer 


Mechanical DrrTtfiran 
Machine Shop Fclclirs 
Toolmaker 
Patternmaker 
[ ICisil Engineer 
[ | Surveying And Mapping 
[’] Bridge Ear In ter 
■Phs Engine Operating 
AilUln^ilc Work 


L! 


Aviation Engine* 
number and Steam Fitter 
Plumbing Jmcwotar 
Foreman Plumber 
Heating and Ventilation 
[ j Sh* r t- Mr.taL Worker 

B Steam Engineer 
Marino Engineer 
JRrfrlgrNUlnn Engineer 
Hi. n. itwitloui 
] ITightraj Engineer 
P fhenilrtcT 

Street Address 


Jlfall Carrier 

I Hallway Mull ric-rb 

High School Sub/wU 
] Grade School Subjects 
] illustrating □ cartooning 
jLiimber Dealer 

nPharmncs 

TCosJ Mining Engineer 
1 Navi gallon □ Atujif 
1 Iron and Steel Worker 

H TcitNfl Overseer or SupL 
Cirtton Manufacturing 
Agriculture 
Woolen Manufacturing 
Fruit Growing 
Poultry Panning 
MHtheraatle* 

J Radio 


City St lit. OeegnaUmi. 

If jMii rrttbto i'tt OuJMiifc, icnd tfii coiij»n. io the Ja(r.r|iiario»ie:| fort e jpoadmcc Sr hwln Cnnn dlnni Limited, JfentrmI* Canada 
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Native Hawaiian 
expert direct* you 

Yon cet export, instruction rll- 
luetctj tty a. world-famous player 
and teacher* ITot, Walter 
Kalotnoku. He quietly reveals 
to you the FtvTH'is of (Jiia Jivj- 
CLUAtliijt Instrument. 

Only 4 Mot Inna 

tc loam. Then you 
CLd play any in male 
— popular S«]]| 3 . 

CUiesicuL old-Urnt 1 
inoloi] Ing, native 
Hawaiian jiirs — or 
Teal jnzi. You’ll 
mover be lonesome 
after you learn the 
Hawaiian Guitar. 


Learn at heme 
in spare time 

Study tn spare time at Heme. 
Even if you don’t know A note 
our method la m Simple, plain 
and easy . you begin a plem your 
first lesson. In half an hour yait 
can play it! 

Pafsiffluplsr 

We make it easy 
for v on . Bt« ft « lib 
K-muil first payment 
— then pay while 
learning. Costs Only 
trw cents pet lesson . 
You only pay tho 
cost Of Instruction 
— we fumlali every* 
UlUlff. 


Comp] etc 
C oufie 

fi" lessons. Nothing 
omitted. Pictures 
ospUkln every move. 
Yon arc euro to 
learn —what wo cam 
do lor others we 
can do lor yon. 
Over 150.000 sue- 
Ccasim Btu’JentS. 




HAWAIIAN GUI1AR 


GIVEN tMT 


-with Genuine fleo/ ffrain_ Fatrrikcrid Cover und com- 
ic te playing tjutfjf. 


a 

pic lg playing outfit. Reliable retailers &ek 
$13 to $20 for > eimilnr instrument And 
outfit without the fine Fabrikoid Case* 
which olane is valued nt il.M, 

TENOR BANJO 

The name thorough Instruction Oh the 
Tenor Banjo, Violin, TIple. TCnOf 
Colour, Ukulele, Banjo Ukulele — 
wen known Instructors. Write tor 
roll Information* 

FIRST HAWAIIAN 

CONSERVATDflYof 

Su FloHjr. WulMIfH Htif . 

■H*t, 748, Hi* ¥»a 

Jpprnwf dr kp r^triiFTwnJ^'irf Umdir 

jA< Iuici ft fk stiott of Stu York 

Member Nih-. nil Hr, n.b Studr C^uafU 


Send This Coupon for Liberal OS left 


FIRST HAWAIIAN CONSERVATORY OF A4U4IC. Inc. 

9th Fiver. Weolworth Bld«., Dci»t,? 4 H.Naw T^rh* Pf*Y* 

I'li'aFO mall fifil iuCormatlon about your Slf-leison Hawaiian 
G ultar Caanv. 1 :un not obliged to enroll unlcae I wont to* 


Kamo 

City State 




you pledge 

yourself to secrecy 
we will teach you 
the secrets of 

real professional 



$250 to Stooo a Month 


For tho first time in the history of Magic the 
age-old sacredly guarded secrets of the Mystic 
Art are being revealed. Now at last yon can 
learn to be a Real Professional Magician* 

Yes, and you can team this wonderful art easily turd 
quickly AT HOME. You are Caught the guarded secrets 
of the Magic Profession* But before you study* you 
must sign Magician's Solemn Pledge of Secrecy. 


WRITE f or Detail*? 

™ Send today for free literature tell- 

ing all about amazing NE W Course in Magic. Get our 
Low Prices. Easy Terms, Write today stating your age. 

Tar bell System, I tic., Dept* c-m 

IQS 6 Suitrtysfde Av«,, Chicago, til. 


YOUR FUTURE ASSURED 

Now is the time to safeguard yourself 
against HU cl i periods of dcprc-Hfuau u» the 
present. Many gcn>d n profitable trades 
are hot subject to bard times of Black 
seasons— trader meeting everyday human 
needa, kucIl &H MnchwJiirat DentiRtry* 
Your afifl, circumstances, or lack of expe- 
rience need hot *h>p you. The way Lb 
open to ^oii. A helpful booklet, "'Choosing 
a Trade, M will be sent you without coat, Your copy is waitiuK* 
Simply ask lor Bulletin 2. 

BODGE INSTITUTE* 1755 Broadway, M* Y. 

1305 Iff. Broad St„ Philadelphia fiS Court St„ lirnnktrn 



Learn Watchwork* Jewelry work 

and En craving A fine trade commanding 

& & a good salary, and your services 

always in demand. AH- lrr Horologtcal. Dept. I 1 * Bradley 
Institute. PEORIA. ILLINOIS, for our latest e ntatog- 

iinmiiiifini 


05 TO *75 WEEKLY 


ay. Man Cfcrk 
FtOhibi tlun Attest 
R, F. D. Carrier 
3 p«LrI Agent 


) Bwfio- Typist 
j Immigrant in >pecoH| 
) Reamst-TeH 
} Auditor 
J BMmo-fiecretaTF 
tT, Border pBtrol 
C hauff euf-CaiTJer 
Watchman 
Skilled laborer 
pontmaater 
Typist 

07.MFWT INSTRUCTION BUREAU, 111 At™** 

1 lids’ . Bt. Na, R«ol FREK |]*w 

To <3u*Ufr T«C mirt/d 'T V 9«l*d**. 

l|mi. r , aic, ALL SENT P' H.KE, 


lUHtqnLj InH-pBctor> 
City Mltli CAttiKT ^ 
Meat inspector 
P O Clerk 
FLIP CkTk 
Cenerfl] Clerk 
Matron 

' 7 MFNT INSTSUCTTON 
Id*., St, Hn, fUfotr 

b dirtllf* 1 f«e MJ 
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to get into ELECTRICITY 

Don't spend your life waiting for $5 raises, in a dull, hopeie&s job- Now * . * and 
forever - ■ * say good-bye to 25 and 35 {dollars a week. Let me show you how to 
qualify for jobs leading to salaries of $50, $60 and up, a week, in Electricity— 

NOT by correspondence, hut by an amazing way to teach, RIGHT HERE IN 
THE GREAT COYNE SHOPS, You become a practical Electrician in 90 days! 

* Getting into Electricity is far easier than you imagine f 

Learn Without Lessons - 90 “® 





Nfi bOnkB.DAbafling chn? tg 
* * , all real actual work. _ . 
right here In the great 
Covne school,, , bunding 
real batteries ... windingi 
real ■nnaturea. Dptratingl 
ml motors, dyn-amou imd 
eeneratora, wiri u g bouaea 


Lack of ex perl ence— or edr 

vanced education bars no one, 
I don't care Jf you don't know 
an armature from an uir brake 
— 1 don't expert you to | 1 don 't 
care if you're 16 yc*ra old or 4B 
—it nialten no difference t Don't 
let lack of moneys toy you. Mont 
of the men at Coyne have no 
more money than yon h&V0L 

Railroad Fare 
Allowed 

I ■wNI allow your railroad fare 

to Chicago, and it you should 
need pari- time Work I'll a^-elnt 
you to It. Then.inlS brief weeks 
In the rrcat roaring ahoiPH of 
Coyne, 1 train you aa you never 
dreamed you could be trained 
, , , on & aiECantic outlay of elec* 
tricat apparatus , , . costing 
hundreds of thousands of dol- 
lars , , » real dynamos, engint'Sl, 
power plants, autos. ewitch- 

tnarcln, transmit ling BtAtionl 

. * + everything from dootbella 
to farm power and lighting . , , 
f ulJ-aixed , * , la foil operation 
every day t 

NO BOOKS 

fia Primed Leumj 


By Actual Work — in the Great Shops of Coyne 

Get the Facts 


Prepare for Jobs 

Like These 

Here are a few of hundreds 
of poaitionH open to Coyne- 
trained tneil. Our frt* employ- 

mi-nt huntiku Rives ycna hl'i±- 

lime employ meat service, 
Aruatiirt filial 

UK |A |]QQ * WlBpIt 

9ahat*Uell 

(*H> B W«ik Par'll yti 

AatoEEwtrlrittii . sue* w*rir 
I n v^tiTu r ..... LfBUtoJEad 
M liciidunM Encr.tn 

■. 1 L ■ L>.> « LTHj * W#«h. 

S^rrite S5*tfe*i 0»*i«r 

BD (a S-tXl * Want; 
Radio ExpaH ui> tv I-LuU * ViVnfc 


etc., etc. That's a ntimp?c of 
how we make you a practical 
electrician in ^day*. .teaching 
you far nioTC than the avera^o 
ordinary electrician ever known 
and fitting you to step into jobs 
learline to bin pay immediately 
after graduation. Here, in this 
world- Famouft Parent mr.kool — 
an d n nwhere cine i n the world ” 1 
can you gel thijs training! 

Jobs, Pay, Future 

Don't worry about a job, Coyne 
train i ug settles the job question 
for life. Demand for Coyne men 
of tea exceeds the p apply. Our 
em ploy m en t bureau tri vea you a 
lif etlmeaervi cc.T wo week s aft- 
er graduation Clyde F. Hart got 
a position as electrician for the 
Great Western Railroad at Oyer 
$100& week . That's not un asu si. 
W e can poInttoCoynemeTL mak- 
ing up to $600 a mouth. £60 a 
week la only the beginning of 

your Opportunity, YOU un go 

Into radio, battery, dr aotomo- 
tl ve electrical bu si ness for your- 
seif andmake up to if l&,£KKi uy car, 


Coyne la your one great chance 
to get into electricity. Every ob- 
ataclo la removed. This school is 
SO years old— Coyne training la 
tested— provenbey ood alldou bt 
— endorsed by many large el eo 
trlcal ratiEfirn p . You cunlird Out 
everything absolutely free. Simply 
mail thereupon fend let mo aetul you 
the big, frw Coyne book of iMpho- 
togrephs . . . fatts ^ . jobs . . .sa- 
laries . * , {rtnnrtnmtins. Telle you 
bow many earooi while f rath- 

in g «nd how we ase ist our er&d ua tea 
in the tk-icl. This dwt rot obligato 
yon, Eoact stGtWC. Jufetmiul coupon. 


NOW IN OUR 

NEW HONE 

This Is on r new fireproof, 
modern hurrlC wherein is 

|h»tELlled ttLOUBlinijM of 

filin' wort h-of tho newr- 
est and most modern 
Elect ri mil equipment of 
silking". Every comfort 
»ncl eonvenimee baa 
been arranged to make 
you happy and contented 
during your training. 


Book 


Mr. H, c. LEWIS. Pr4»|d*nt 

Csyne Electrical School, Dept CO -74 

500 S. Paulina Str**t, Chicago, Illinois 

l>*r Mr, 

Without obligation pend me 7 C«r Wit free catalog and 
all details of Railroad Fare to Chicago. Frtr-n t^upbp 
mrnt Ecryi«, Jtndio. Aviation Kl«tritity t and Auto- 
awtave Copraes. mid how 1 cun "e*m wtulo kartiing , ’* 


Name ■ 


rrtYWF ELECTRICAL SCHOOL 

JL XW H, C. LEWIS, President 


.Address ■ 


500 S, Paulina Street, Bept* C0-71 Chicago, 111. ■ 


City, 


Stale 
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easantly Surprised 

at starting salary 


*150 

Writes James Gebhart* of 5134 Camden St. ? 
Oakland* Calif, 4, 1 report for work tomorrow 
morning in the Drafting room of The bo* Start 
and Anderton T engineering firm in Frisco. I 
was pleasantly surprised at the starting salary, 
which is $150 per month.” 

Compare that with $110 a month Gebhart 
earned when he came to ns and it*s easy to 
see that a year's training which cost him $72 
has already increased his earning capacity 
$4flO a year. 

Gebhart used to be a truck driver. Not much 
future to that. Now, as architectural drafts- 
man— -he has a wonderful futu re ahead of him. 
And Gebhart is just one of THOLFS ANDS of 
men that have found American School courses 
a good investment, Why don't you find out 
what we can do for you? 



American School 

Dept. 6 C- 47 , Dr axel Av«. and 54 th St., Chicago, KIL 

Without coat or obligation tm!1 me 

tmw I on wj n a bait er fiosi (ion anti i nct^ytd 
pay in tine marked X below. Also explain 
yytir employment plan* 

BUILDING CONSTRUCTION 

d Archlt?ctuie 

□ Building Contracting 

DRAFTING and DESIGN 

□ Machine Draltinlt mil Design 
U Aftliita tural Dtuftinjl 
G Elcvtrkal Drafting 

□ Struct Unit Drafting 

□ Automotive Drafting 

P Media- cic at Drawing for begin etc s 

ENGINEERING 

Ll Media nlcal EnsHoeering P Automotive Euglpeerlag 

□ Cl*li tvwflin*erloft □ Machine Muip 

□ Electrical Engineering Practice 

business 

□ Accounting, Auditing . 

O UuaJncW Management (Finance, Sale*, Production, Ac- 
counting> 

□ HIGH SCHOOL IN 2 YEARS 


AMERICAN SCHOOL* 

in IMS? <u aw 

f.iImzcjj'Li'iilm! 1 K.i;i(lifhi>ni, 

NOT FOR PROFIT. 
Over C 0 & noted viisiiHMt 1 *, 

frKOiJM'M fl |I|" 'TniC 

cdk-caiwi iheirf toipwi tc* 
pripare on- UHfnttittM 

«T UFTfl 1 , 


Winae — — * — 

Occupation- , — - 

. . , Glty 


NJEW INDUSTRY 




COMPRESSOR fj CONDENSER ] 



EVAPORATOR 


REGEI 

EXPANSION VALVE 


Jt 


7 


i/ER 


ELECTRIC REFRIGERATION 



I Teach by Mail 

Heelo Today Write for My FREE iv w >k, 1 can 
ni at e a need pc 1 1 run n ol y otl at 

liu-iriv- dir rifiR Kf- irn EimC>. any 

FREE BQOlC'tfow Id K«*<m1 

Pifn-noi n.’" Jc iHDHUDl fowiniriar irwl 
ip|i i Mr# MhHffi Ih^jwl p^n iiLsn^Ji/ip 

3 iy i ferd Ta m blyri 3 y f 1 1 1 a . ¥our n*Jra* will 
ito tlricfljiilr written so o. wrd , is rot* 
uruLiin *rri.R 3 p to ipn.y |rOirl&£Qi Vil ilB lodfijf fpr (HQ** 

F. W.Timblp r 4l8 ItWgfl ihli,, Wimii GUV. SI 


0 


lli 


Vnu can Learti by our modem -arni original -system 
ol instruction eve ty part oi the Watch H*p#lrlnt 
Tr*de -at home US good or belter than -at a shop. 
Von can earn mode? while It-jTciiilg niud Secure a 
well piivinz DdSitloa o* start In business iflntMB- 
pletint OUi course oi Instruction, Good witch 
r#fi*SrefS are always In irmud and earn irojo 
f =-0 to (7=5 per week. 1 ■ >_■ t particuUiJi iLpi'ly [o the 
Wi«c«n»ln School of Watch R»p«lria( 

— at.. M 1 IWWKE, — 


Jn-ZK taught by mail, 
In&sous for adit 


\t P% \ MQ JJS 

Note or Bar. Easy rapid 
ult beginners, Also Belf-iiwtriwf- 
tir>n system (or nd van red pianists. Learn 35 & 
Bsaa Styles, 976 Jazz Breaks, hundreds of 
Trick Enriincs, Hot Rhythms. Sock* Stomp 
and Dirt Effects- Symphonic and Wicked 
Harmony in Infest Radio and Record Style. 
Writ* lor Free Booklet, 

HfEfiiml f Ml *0 Stmt. ]|;t T, 5t„ |m JbiptM, Ciltf. 


Newest American Industry needy men far 
S21.H) to $ 1 , [)l H I a m n nth ,f nte 1 n prod LLfltlOU 
service, I [lata I IslJ nn anrl sales- J 'asto^t 
(frowlng, rnimey-Liiaktni? fk j ld — t*ekcd by Ocnerol Motors, General 

Wtebk, r[e, pirurCOMir TiOupr Uitalait irlm-liRrt Jf*il fflt bi* llf jtib. Tliip Oalaug eg. 
dun*»il bV SnfTt'l, K«lV ina-to#, C^pcLiijJ *?id flxbuf Ij^iv 
manuilwjtiinifia . 

Get Valuable New Book — FREE 

Oisi iicw l ! I titi i. r s. c-,‘n t bock — fi+,'* Rnpttdt In m*-rrtc Refrtyrr- 
i.-'lmv — iuat ,h( the- pn-.ii. «?■-,»!* h'l'innc pil-ui l.;. ^-mbiu«uk 
ms. KrbL AlMolbidv (tw, «iibout obii'^tnu - Ei* Ihr- ilril 
m yin-nt- EiM-bj Ly iti ilci- ibii c,*w u-.-.^ic indoi-lar. !k‘nK 
'-.-.IlLj I 

UTILITIES ENGINEERING INSTITUTE 

4403 Sheridan Road, Depl.JjD, Chicago-j HI. 


BE an OIL EXPERT! 



Trained geologista. (IrlSlen, reftners, FJi'lwmen are at a jjre- 
in^iinl XCT, CSS-y, practical way la leiirn at It Dinfi in Spare tluicl 
ITV ur. 7 iy ! FKE E Hoot ! 

HUBOmjM fcNCINEEHINO UWItfEHSITT . D»pL .226, FOBT MfflVHE. IMP . 


sirktH 

hv w* 

"OppaiiMlibs 

AMERICAN SCHOOL OF AVIATION 

3601 Michigan Av*. Dept. 135-C CHICAGO 
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If You 
Want a Job 




ora 

Bobby 



that Bays 
Well 



W2isn?K>tt 
can be Your 
Own Boss 



andfeepYouv 

OwnHours 



S END for our free catalog t4 A Road To 
Bigger Things.” Learn how former 
Federal School graduates now earn 
larger incomes. Sec the work and com- 
ments of the fifty famous artists who 
have contributed to the Federal Course 
in Illustrating. 

Opportunities in drawing have never 
been better. Art is a vital part of today's 
business. Successful magazine and 
newspaper artists are making fine in- 
comes. Advertisers and publishers are 
paying large sums annually to those 
who are trained in Modern Art. Think 
of the money paid to artists for the 


illustrations in this magazine alone. 
The Federal Course includes illustrat- 
ing, cartooning, lettering, window card 
illustrating, etc. 

TEST YOUR TALENT FREE 

Why he content with a small income 
at routine work if art training may offer 
larger possibilities? Many people have 
a talent for art and do not realize it* 
That is why we enclose a test chart with 
our catalog* It finds out your ability. 
Fill out the coupon now. It may he the 
beginning of an art career which will 
enable you to earn a good income. 


rEDCCALSCUCCLw ILLUSTRATING 

8130 Federal Schools building * e (l > Minneapolis, Minnesota 



Address 



Federal School of Illustrating, 

8130 Federal Schools Building, 

Minneapolis, Minnesota. 

Please send me free book H A Road to Bigger Things* 1 and Standard Art Test. 


-Occupation- 




H 
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30 Days 

FREE Reading 

No Money Down 

I'i YOUR VOICE 

Send today — for 30 days free 
reading — for the most remark- 
able voice book ever written. 
This book has startled the whole 
voice world* Written by a man 
recognised the world over ag a 
voice authority — a man with the 
courage to tell the TRUTH about 
voice, about the vocal organ and 
the real basic, fundamental 
truths about voice training* Ad- 
vances astounding new method. 
Discloses st art ling facts that ma y 
save hundreds of dollars to every 
man and woman seeking a strong, rich, compelling 
singing or speaking voice. Send lor this most re- 
markable voice book today* 

1 ?Q ErEa* 30 Days 

M: XmJ!#JEt Reading 

Certainly I could not afford to make you this liberal 
50 days fret reading offer if I did not KNOW what 
The Truth About Voi«" will do for YOU. Send for 
this book today. KNOW the truth about YOUR voice 
—a truth iust as 5IMPLS as it ia astounding i Know 
WHY I actually guarantee to improve every man or 
woman's voice at least 1GC%. 30 days /ref reading Jo 
prove this! Then, if convinced, send only $1.00 — 
although you'] I gladly admit that the book may be 
worth thousands to you, If not— return It— that's all? 
Mail coupon NOW*— before the demand exceeds 
the supply I 


Prof. Eugene Feuchrlnger, Studio C» 135 
Suite 20. 10 ID Wilson Ave,* Chicago, ItL 

Send me at onoe^for 30 d*y( free readlmH^-wtth no obligation 
to bar, your “The Truth About VaSco" Book. If p.ft«r the f run 
t-cijvdtn jf pci-Syd I doid** to keep the book 1 am to nend you 5 1 .■». 
Qtberwfea* I have the Liberty to return It with uu farther 
obligation. 

Name 


OPPORTUNITIES IN m 

1 traffic management 

Conditions point to an unusual de- 
ni and for trained traffic men by trans- 
portation com pan i oh and industrial 
organisations. Men with scientific 
traffic training effect big savings for 
their firms— 'command big salariea, 
Thr*fr Detroit Firm a Pay Tbilr Trt Hie 
Managers Or«r $±0,000 a fur 
Prepare at home in yournpaM time, under 
supervision Of trslLe experts. Low cure— 
eaiy terms, '‘This trainin p helped 
me cat shipping coats for my ^ 
firm and my salary InertMcd 
□re than JOO%. TJ writes Vf. 

SK-nrv, Tramc Manager, 


H 


ij 


American Sending Ma- 
chine Co. , , 0. 

Send for 64-page book, 

LlIlUc Eclunik* QmrErtlty 
Bipl Qg4-T Efaiaaia 




Trade 

School 


Aviation Mechanic 
Flying 

Airplane Welding 
Airplane Drafting 
Air Navigation 

Aero Starting, Lighting, Ignition 
Auto Methanie 

Machine Shop. Electric Welding 
0j«y- Acetylene Welding 
Radio Mechanic, Battery Repair 
Mechanical, Architectural D ran log 
Sign Painting. Show Card Writing 
Window Dfttutig 
Commercial Art. Flilt Art 
Imt Amo tvfNiHt: luamioMS 
Write for Catalog SO 
Brooklyn Engineering Institute 
(Operated fcy B-wHferd Y. M. C. A) 
1125 Bedford Avenue, Brooklyn 
[“■Tew York Ciiy 


arn to Mount Birds 

LeWH tt h«m* by mail, to mount bintt, 
animals, esmt hoadi; tan far*, make mgs 

and rubr ». Complete Jeauynj. Eauily and 
quickly learned by men, boys and women. 
tPlt IT 17 t«f« *ar Tm, mudermy 

■* KVLE|. BaoK, Tell* >11 about It. Kwef 
„ . Soortrcnmn, iluiswr, Traep*r nod 

NntOT* Irtvpj- should know tbSfl --toDdrrruil f*n.rLnnt- 
Inirorl. Si^vrunr trophies . FHa rrflSt*, SurosMi 
Our achral I* ffi <Jd -IW.ftM 

CTMHiAtea, Writ* tor t run hook. 


Herliwrtieni S-chool Ttndrfm'p 


Sent* jfmr As«, 

Cm Hm«d&lfe..«tub.il4. 





\j WE CAN TEACH X 

YOU DRAWING ia 
your own home during your or 
spare time. Twenty-five years 
fiuceesftFiii teaching proven our ability, 

Artialt ni+irr Inrtr nnLirM*. 

r - J ‘“ ftt Jkrl Y**r Be(>h 

Ot HQOl^ADPU ED AW 

BOOM no. 2 Battle Cheek mkh 



WUV MAT r pen d spring* summer and 

wm IN \J I f a |] tt atTiErmfi tmtterflLeH, in* 
sects? Simple and intensely Interesting nutdour 

wot-k wHtli rrtT I nstmctfenp, IL|ii*lE*.Liond. srfn# Urt, L h-uj Kcn- 
ftMhUi of apwlw fur Soma ^<yrOi tl Ip *? **5.6. B*(*™ 

MQrflnf sur l»v>U>rNff«, ^bk! I1>fl (net ftamptl t“ ra T IlluitrttBiI 
iTonpnetuD. It e-wt*inlf wouiit be tub *■? rt-nd fu* S *-* , a-!r 
bc-faro you tiara tbla pnir , at )'l’L 1 hdj i erpit. So- #nd kebt lw, J. 

mh* *«iCLAm, ocAi_rn in ik sect a. 
lW. fi, Hat: Id 34. Sou DieijO, Cellf. 



Wonderlui. now device. suldH J'inu hand; conwtB your nrltlDS in a 
tewdapa. filtt impT-n.vfrm fine In three houra- No iQlloro*. Compl*!* 
outlln* FREE* WrEtC O- Oamaht, Dept, at, 0t Louin, MO. 
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Earle Liederman says: 



An ounce of action is worth a thousand words. 
Make him prove that he can put one inch of 
muscle on your arm and two inches on your chest 
in less than SO days. Make him prove that he can 
make anyone strong. Make him prove that he 
can give you a physique to be proud of. Make 
him prove that he will add many healthy years 
to your life. Make him prove that he will make 
that he will take the wrinkles out of your spine, 
can make good. Put him to the test. 


EARLE LIEDERMAN, The Muscle Builder 

Miitm of H ' firten ct ef Wrestling," "Muscle Building” 

"Settds of &trenglfl t " "Here’s Health," "EnduTato.ee" Etc. 

you the popular idol of your gang. Make him prove 
He likes to be challenged because he is sure he 


His guarantee protects you against risk. 


1. “He Can Make Anyone Strong*’ 

2* “He Can Put One Inch on Your Arm 
in 30 days" 

3, “He Can Put Two Inches on Your Chest 
in 30 Days" 

4* “He Will Give You a Physique To Be 
Proud Of” 


5, “He Will Add Many Healthy Years To 

Your Life” 

6, “He Will Make You The Popular Idol 

of Your Crowd" 

7, “He Will Take The Wrinkles Out of 

Your Spine” 

He Doesn’t Promise — 

He Guarantees 

He has done all these things and more for 
thousands of others. Thal h s why he backs up 
his statements with an iron-dad guarantee. You 
want muscle- you want health and you want the 
pep that only supermen have. You can have 
them all — almost as quick as a wink! 


Put Him To The Test 


You Can’t Lose 


If Earle Liederman dnefln't make good every single promise, you are out nothing. He takes alt the risk. Ke has been 
guaranteeing to frtaMe physical marvels out Of all flOrtfl of muscleless men, Tor many years — -that's why they call him The Muscle 
builder. You'll call him that, tooj before 30 days roll by. Write him today. 


He Never Fails 


There must be a reason for kin success— there is. He discovered the secret of muscle -and health. And he knows how to give 
help to others. He doesn't give you a Tot of '"don't*/' He tell* yon what to do. He fcive* you the "know-how" of strength 
getting. That's why he never fails. That'* why you should write to him today. 



It Is 
FREE 


Send for his 
new 64-page 
book 

It contains forty-eight full -page photographs of 
himself and some of the many prize-winning pupils 
he has trained. Many of these are leaders in their 
business professions today . He has not only given 
them a body to be proud of* but made them better 
doctors, lawyers* merchants* etc. Some of these 
came to him as pitiful weaklings, imploring him to 
help them. Look them over now and you wilt 

marvel at their physiques. This book will prove an irdpctu* 
and n real inspiration to yOU. Stud ted ay -right now before 
you turn thi* page. 

EARLE LIEDERMAN 

Dept* 2008 3GS Broadway* New York City 


EARLE LIEDERMAN 

Dept. 2O0S* 305 Broad wi y , New York City 

Dost Sir: — Please send me tvif/iouf *rny obligation 
on my part whatever, a copy of your latest book 
"M uscular development," (Please write or print 
plainly.) 



J Street 

j City State , 

I 
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$ 1 9 0 0 TO $2700 A YEAR 



■!■«! ritatf Mmmummu mmmM ■■■■■■■■« ■ ■ ■■■■:■■ mm* ■.■■■■■ ■ ■■■■■■■ ■■■■■■■■ 

FRANKLIN INSTITUTE, Dept. M 17 -J, R-oc Setter, N- Y. 

liurb to hii '■iKltr-ly rr»r- (rf rh*.i-E*f 3? p*(n ™-Fl-K fci^t ^ Ur 9 , -Gitt'Ii 

JcIm (.■biH.inri'bi; Btid par4ieiiJ,5'i Lc-lli^j I. tit ] t^n the jab ■■.era obwlcod. 


MANY OTHER STEADY U. S, 
GOVERNMENT POSITIONS 


L.Riilway Poitnl Clerk * 


- H1909-S2TQO) 

- - :ii7flO-S?.lDO) 




way 

.Post OWe* Clerk - 

. . City Mail Cirri*!' * {S170 0-SZ1QQ)- 

..Rural Mail Carrier - -- -- -- - ^ZlBO-1 3 JtH) 

..Prohibiten A sent - -- -- -- -- {$230fl-S2&aB> 

,, frl CuitaiMii - -- -- -- -- [| 21 iO up) 

., , I mmlg rant Inspector - - - - * - * - (S 2140 up) 


Cuftrmi Cltrhl 
Rural Carrier* 


City MaJl Carrier* 

City portal C Itrkt 


MEN— BOYS L 8 OR OVER 


j Short Hau'i 
^ Rapid Adnijcfmmt 
\ 


P 1*0 taitt Work 

Permantni E mploy irjertl 


jVOJTM! . 


\ 


Address?. + . 


Long Vacation with Pay 

Mai t Coupon No\P, Ad at Once. 

DO IT TODAY. TOMORROW 
YOU MAY forget. 



handicap* yuii 


mere than you now r? all iB. You can im- 

so... . _ 

eon-'rll/ii Jnwatjon, If you arc errr emb^rr.hwd by 


W EE.*ll*b tbroii-ih abmrln Cte<fr r 9 IMS rclf- 


!-:■ -CjlIc 1 - "i in KlUm rn*( , -i.rllihj, Ii-.i:.:-r-j6 Lvjti, Cl lirflQi itlMftf j Oil- <Hii lfc-1* 
fr»*n ln»jk "Ito* VlHi fen Uuitr flood Bad: -li — >u li » Day' 1 ' 

w.ll uiuvb i rr«*l» iaa u you-. tend for it . It ir fr«. Add i? da 

SH ERWI N CODY SCHOOL OF ENGLISH 
SI Sfrarle Building Hachwlw, H, Y. 



| You can &*? quickly cured, if you 

STAMMER 


Send 10 cents for 288-png© book on 
Stammering and Stuttering, “Its 
Cause and Cure,” It tells how I 
cured myself after stammering 20 ws. B. N* 

Boeik. 11I3Z Boj^ue Bldg^ 1147 N. Wines St, 


LEARN CARTOONING 

AT HOME DURING SPARE TIME 


with the couthc that hats trained HUNDREDS of heftinners successfully, 
of tt*ach L [jk ORIGINAL drawing by mail makes MtrtfKmin? easy to learn. 


The La n don Picture Chart Method 
Thie school ia a Member of 
The National Home Study Council. Write today for sample picture chart to TEST YOU ft ABILITY 
and examples of the work of rucccssFuI students Do# earning from SoO to $200 and more per week. 

Encloee Oc in stamps and STATE YOUR. AGE* 


THE LANPON SCHOOL, 2838 National Bldg., Cleveland, Ohio 




Tell* about Theie and Other Poaltloai 
RAILWAY POSTAL CLERK 

lOHrt to |1TM a Yaap 
POSTMASTER - liiteteilfieaTcar 
CUSTOMS ROUSE CLERK 

SUO to Ii7« a Tear 
INTERNAL REVENUE MEN 

$H4l to *X7M A Year 
R- F. D„ MAIL CARRIER 
*!<«« to •!•*« a Year 

li'lirr IlOl'llf *f?h bow I c& R : rip y-iu E> ' II r;**T,fr.M-Rt 
1 " -■ ,r mj,u A Jnt. For H jvhIh 1 CwQ device Bs- 
— l.iw rwpod Lhn-itMiidf. li ritlsAn. 1H co 50 , you fthu 
qiMMlSy. is<-r.il fur fr« t™4. Wrltn rtr cmil miqni TODAY, 

A. ft. P*lkiWM, CIVIL SERVICE ESPERttee Bldg.. fliKboilor, H. V. 

™ cjBr ™ yuur dnec hawk. ,k |Ji?Rr to Smiitd ■ GcnmnuDOLL I^aEifckm*’ 1 

Name 



Address, 


LEARN AUTOS 



Ot h&me! 


Slop workuiff 

ita 

per. Hr TrdblnrbUf'ibvtl 

to 1 fliml JDt> kiTlfi* Uu ItofTB A W—b, 
Uat ray F kBK Boob, how J train pou 

In ipara time, th«a tulip you gut a sooO Job 
or fa lata bailaitwi . Rtia •beat wtBdnfnl 
op porttui idol In WabUi'a Hies not Buibmai. 
ft rilfl ma Loday. 

0, W, CMlte, Dirffdirp gnoi m .r 
MdIvt lan-tUvl* of Anwriai. 0*pl. C31& 
pMotor IfiatllMti lhb> E-vbppIph, itllmh 



lb? ^inilj|< 

Kdantefyour future I Y-u-jr fi 


. ... *(e»nirars. ' 

0 * chttrlul and e&n - 

. cad nbfitf U 7 e to the f alWf. itiid lie ferfu tMi imuintbeoh! 
2 HARD BLACK5T0NE, S-478 Flatlfon WlCff., N. f. 
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...Raised His Pay H800After Reading 
This Amazing Book Which Is No vrFREEf 

# Baaed Dn the tom blued experiences of F, B- EngJchardt, Chattanooga, Tenn., A. F* 
Thompson, Sioux City, Iowa, L. D. Mather, Cleveland, Ohio, any many others. 








Caught in a Rut 

f wonder I put Up with it ns lonii 1 did! Every 
ii*y filled with nothin k but deadly Wulmr 
p n.i JTHjnatMiQM* dtlft' I, t*Q freedom flr illdtpU)< 
bir.ee. No chance i± aj aivl meet pruedr.. 
(ravr|. nor have ir,?crcst,nR Experience 1 !, I was 
iuit a raj ip a bi( n»au}ii ne with poor pra-s- 
peril of ever licipi; auythms more. 


Long,Tiresome Hours 

Every hour nit (he I ! ;■ y I was under somebody's 
supervision. The T 1 1ST E ■ CLOC ft c-snitHiilLy 
I h :l 1 in wft.lt fur me — a monument to unfa I hi led 
hopes anil dyiflj flititnlusn, Four limn a day. 
promptly pn fhr t |iH, n hurled iri tileni chat- 
kn(! nt my s-r! f Tespr-'t, rrn-.i ruling mt IlCii*. un- 
important 1 war nnd how |.!*lr I = n--!-y COUM- 
TED iri L he business vnd sottol wi it 1.1 1 


Low Pay 

Paid jint eiieinJ* to Strep (dip*,— but never 
EtiDUsh t* emey Any pf the -GOOD thin** or life 
EVtrj 1 :nais DtSSSw Vf'.S ■f-c.r h.is Untily and him., 
’.rir Alw.n v i e-ronoraiizinj; and p> rich -sir pen mis. 
Always wciaVdcr iIIe; wbm 9 wr-uiil do «f I w-ece 
laid Oil Of lost my iob. Always uncertain and 
opprehenjivc of the future. 


Desperate 

Happened to Ret n look at the payroll one day 
and wai *»(.en:«hed luwc what t>i( mi In fin wrhl 
lo the Allies farce. Found. Lhas utleentan Brown 
made 5 200 a week — and. Jenkins SMSf Would 
JimtC Riven my T'ffht arm to make money that 
fan. but never drea rued [ h*a nny "tft' 1 Tor 
salesmanship. 


A Ray of Light 

Stumbled nrrovjL an nffif’c on jHdesnmin-.hip in a 
masajinc tl'i< ( evecune. Was ktirpfitfd to ill,- 
rower that salesmen were rrmle and not ''born"' 
at 1 bad fooLi^hly believed, Head annul a former 
e-nwpwnebef. Wn, Sheet of Caiifer-ru*. nuking 
S5JS in one week after JcJinim^ the irtS'nrid'OU'ii 
of scientific sale jm unship. Decided Lhat if HE 
could do it, so could L' 


The Turning Point 

My first step was te write fyr m feruiin little 
book wb.vli a famous business Remus has tilled 
" The MOST AMAZING HOOK EVmR PfttbT- 
T £ O'", ft wasn't a very hr% book, but it cer- 
tainly oprapd my ryes to thin ns 9 had never 
tf/fjoifn 1 of - and. proved (he tumirti point of 
my ctlEirc Career! 


Making Good At Last! 

It didn't take nf Ido£ to rl^eidr to j-nrt ny lot 
with N, 5 l T. A-— and after ■ fiew wee tin 1 bad 
Watered the Secret* ut Modern SflJeemaneliip 
during hpare dine, without iwinji & day or a 
d!cilLar frum my old )nb, When I was ready. the 
limpfoyment MnnaRrc found mr piTf a. dorr n 
JJo-od openings. to ctiiHitie. Frnm“4tid I wleeled 
one which puld rne over |TO a week lo auul I 


Get Your Copy FREE 

RiEht nnw hilt? br>t>h — “TlLe Key to Man tor tfaJ^man^ 
flJlLt)'' which tukJil.-ih^l nil tiiy frara Jind tronblea and 
BilOWCd me how K.s jfet .itartctd oh tho road to BtifCcfla 
ftlld liiJepcndrDn; wilt Ik m tilted its h fii ft Tn Aliy 
ambitious man, absolutely FHCt. And bind: ttoefT H 
no obILg'jitlOrt, why hot ** fur jrAitPWU wlmt amaKlnp 
Tdchn It cDntllnst Just niftSl the (Uiupon now —for there 
it no busier wvj' iii the world lo invert a j-ient rtnpipl 1 Kff&W| 

National Satstmen's Training Assn. 
Dipt. X- 103 N. B. T. A, Bldfi. Cht»£0, lit. 

Nitlbnal SilHmin'iTrilnlng Ann., Dipt. K-llJ. N, S, T, A, Bldg., Chlti^a, III. j 

Without ob|iK&|ion r plfdw send me a Jfree copy of "The Key u> Master SsJeaman- * 


Name ...Address, 

Town Statu. . . , 


. ^ . . ........ Ocoqpiflfln. ........ 


What I Discovered 


BrtVrnl the paces *r Ibis 
icmarkmhlc volume, I dis- 
covered hundreds of little 
known heo Jind irtmt 
llui( revealed the RhAl. 
TRUTH about the science 
□f lEll.nni It wasn't ft bir Jan 
E hid i rn n Rilled. I found 
but tlrnt it was coverned by 
m m pic rules and laws that 
almost AN¥ man e^n m*i, 
ttt Os eisdj- ns he Teamed the alphabet. 1 even 
framed how cope ahoat (ftlillB into thi» "hijh> 
est paid nf flll profes lions 1 '. ] found cu| r±ji( y\y 
how Mark Bnsirhievich of Sun F'rjsne-iseu was 
enabled to qun hit S8 « week job a s u irstaurant. 
worker ind. ttari makmc tl 2 S a week as a 
saitti-imni and how C . W. Birmintchani r:f Day, 
Iw, Oh iv, jumped from i-1 J a week ia J7J00 a 
year— these u.n,l ImrtJretf] qf Vlkcli! f( cer- 
tainly wax a (tveUxioril 


FREE Employment Service 

Furthermore. E discovered e1h» 1 the Nat-on al 
Safey rnen'i Tlaihmc Association, which pub- 
lisliri) the book. rdsD opera ce-i a most effective 
employment cervi;e! L:i,r ye-*f (key rcCriveil 
requests from all over the U S. and Canada for 
tiioft iliftn 50,001) BaJesmn. trained by tHe-.r 
method. This service is Ff^DE^ to botii riiriv.ti-ri s 
ni'd rr iri.li . , < and thauiande Pave in'uir.L pan- 
lions this w,i 


Was It Worth It? 


Today my taEtry is 5+SM greater than ever 
befaret Wo more punching time-clocks or worry- 
i f l *v C r dime* and yusrters'l WOW my i-crvicps 
■re in iPEAt. DEMAND wjib biccer prospers 
for the future than f ever dared HOPK for back 
ip those days when I was jUs-t another 
em ft pfty-TOlll 



IS 
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The only man who 
could talk to the 



FREE 

“Book 

of 

Facts ” 

Write 
For It 


Pasclnitf I ns pro fcssdon . His o ppartuhity in thia f AHt-urn wing- trade. 
Kara while you learn the sign arts. No Miens or c&portance required. 
Be ytnnr own boas or obtain a good position, J ^earsi show cArdB,mjvt- 
eru, muieiiiis, SiKUd, iiilvertbiug layout:-: ami allied subjects. We 
tench by nuUE or at our JseiioQt. Quick results— easy to learn. 

EARN $50 TO $200 WEEKLY 

Otto C, \V legand. Mil., bomc-stutly graduate, made fI2.ffl}0 from 
ilia butiinKW In one J/Bf. Many wnwesitrilk graduates, OMbkC and 
Ibrtiftah't *-:ch oa-1. Don’t delay. Write for COlU pleto Information. 

DETROIT SCHOOL OF LETTERING 


193 Stlmson Aw, Eet 1 S ^9 DETROIT, MICH. 


Superintendent 

"Sow alter I besan studying,” 3 ■student wrote to us the 
lather day, fi w« had a change in maruEement al our plant* 
I certainly wn 5 glad then that 1 had decided to study in W 
spare time. For, thanks to my l- C- S- course, t was the only 
■nan in the organisation who ooutd talk to the Superintendent 
in his own language. As a result, I was promoted over men 
who had hern here from ten. to twenty years. Hy salary has 
heett increased in the last ten mouths." 

That’s a true story of what just one J, C. £- student has 
done. There are thousands of others. Every mail brings leitere 
from Pten and women telling of promotions and incroaseji in 
salary due directly tn spare- time study. 

One. hour a ctn. 7 , spent with (he T. C. &. in the quiet *f JTOUC own 
henna, will prepare you for sue-cens in the work you llkQ best* 
¥ci M it mill f rut It un to us to prove h. 

Marl 1 thh Coupon for Free Booklet 


INTERNATIONAL COBH ESPOfll DtNCE SCHOOLS 

“TKo t/B4e«VMl tfniufffillf" 

Bax SliSa-F, Scrontcn, Penna. 

Without cert or obi i gallon* please send me a cep? of your book- 
let. “Who Wins and Why.' f and full mitkulsra about tin flttfiinil 
before which 1 have marked 2 : 

TECHNICAL AMD INDUSTRIAL COURSES 


Architect 

Architectural Draftsman 
■Gilding K#U«»t|ae 
Wood Hllluttrklng 
Contnc^r apd Ituiltfer 

§ Struct ura I Draltamaa 
Structure! Eni; Ineer 
Electric Wising 
Electrical Engineer 
Electric lighting 
Welding, Electric and gas 
JKeadihF Shop Blueprints 
TeTegnph Engineer 
T>Ji> phone Wort 
Mechanical Engineer 
Mechanical Draftsman 
Murhinlst □ Toolmaker 
I attorn make r 
FfpcmtW □ Tinsmith 
HndcB Engineer 
Brltlpe an d li ui id In? Foreman 
Ons- Engl nna Q Diesel Entine* 
Aviation Engines 


. J Automobile Hitliiinlt 
JPEumbing □ Steam Filling 

Heating C7 Vent JJatiiM 

J Sheet Metal W'tiTkor 
J Stefl ra Eng Inter 
Sieiioi Electric Engineer 
Civil Engineer 
Surveying and Mapping 
Refrigeration Q Highway Engineer 
It. It. liKontallrcj 
H, H. Scctiivn FVireaaaR 
□ H.B. Bridge and Bu.Wing ForwwMl 
Air Brakes Q Train Operation 
Highway Engineering 
_ cin-niErry Q PhSHMCJ 

§ Coal Mining Engineer 

Navigation l J Boilormaier 

TVitiln Overseer or SupL 
nCctton MinurnciUrinsf 
fj Woolen ManufairturttiB 
□ Agriculture (□ Fruit flnuvtng; 
p Pop] try Farming □ Badio 
□ Marine Engineer 


BUSINESS TRAINING COURSES 


] T!;i s | ti e-.s Management , 
iuli.*: Management 
) Industrial MaltiLKCffltnE 
] Person nt:] Management 
I Traffic Management 
1 Aorountaiwy □ CbiL Accountant 
SC. P. Awouaitant 
)].lnftk keep inf; 
f Secretarial Work 
Spanish □ French 
ISalrSiOinihlp □ AJye Hieing 


IBuifncss Curref-tHinilnnco 
1 Mitering Sho* Ca.r<li □ Signs 
] Stenography and Typing 
I Complete Commcrei al 
) Civil Serviqe □ MaU Carrier 
I Hallway Mail Clerk 
](Jrad<6 ^hcn^t Subjects 
I High Scbdol Sublecta 
J Colleg e PrcpHrStOiy 
flliusIratEng □ CartofmSng 
ILumbor Dvsiler 


Name — 
Addicsa.. 
City 


- Sitat# 


Occupation ~ 

ft 1'L-ti rsiride in CdiWiba, *tt\d (ft£# e^pow f|j Iki? ioterHut rOMoi Cor- 
respandtnee. Schools Ctma4i<m T LiitWrtt* MQrXt&ti* C'nm&fa 


Amazing New Kind Of 

ORANGE JUICER 



Pays Real Money to 

AGENTS 


W ITHOUT doubt, boro's tho hm 
Item tntroducefi in rtirecD ■ 1 1 n« 
the pawl ten yeai^— KWJKWAV- an amaz- 


ing little hand mperat-ed. orange juicing mo^ 
ebiue that 9 met of every 10 housewl v«i grab 
lortbE rnEunt* they nee it. Fully patented. 

Remarkably ecftoietit. Ten nrangra with 
KW 1 KW AY equoli? a dozen W, r tth ununtfy Juicers. Saving actually 
nays fw iuieer in HhorE time. Belia luce Wlld-flra in homea, hotels 
reatau ranta, Ite-^pitalH, f nun tains. E. F, Jnhnn 30RI li! In 5 min- 
ulotln one (K^pItiU. Many other recuriin aa good or belter. Veiling 
Outfit with OUt cost And protected tnrrhtory to producers. Make In- 
terne sothfoetorj' to you Of trial co«s nothinE. Write at once for 
full details of gnoerous Nf^Rl^K offer td agfthta. K WIK.WAY 
PRO DUCTS, I mv , , De-pt, L- 1 ZO, 1415 Pine St.* St, Loom, Me. 



SSltS PLUMBERS 

Old atyle plumber* itc fading [ik? the hone and bug- 
gy . The world detuanda modefU Plumbing and SI lied 
Trained Mcehanks to doit Unlimited, swift growing 
fii-ld. M^liufSO t&JlOO* W*rl uf slatl own sh^p, Wefir*in 
yen quick. Learn in S to 12 WEEKS To db arty job with 
t kill and idente* Need no previrtUt experience. Strictly 
too I using ays tem. Opportunity knocks, Invttiif ate today 
— amadnS otfer— k>w tuition. World’s greatest achonL 
Writ*— 

UNIVERSAL PLUMBING SCHOOL 

2130 Truest Avs* Kansas City. Mo. 



,.it*T jr no s wrcedarlifl o-p (lorfurvl-ty. W-^atlinp 1 * «f*llr 
ijulrtlv kanied lit h.'tue by mail- HtD and travn- W lit* f™* 
splpildid Iree bank. l*-'.rn ail tea felrn» P.nj ijUJch. 
qjiV Uk bur 'flc biiimen wlrh eana. Ac^iiL thla wandfrfW * 
MiJW. Send i-vr It n« bn*?k CtfdaV* Btn,i.u k _ rfm* 1 *f, m 


Fwmt BtaiSdnel ■?! Wr^aEm-E Qtifamsrtto.' Ndi- 


Wrestling Book FR] 

T '-.rn ta bo an «Jc|kart W»ttl*r. Enow kIM{M« SWtlllf, 

Boli-. -'i, , and |[n>iLtan, lieTdap a Dj-lcnJld pbrniijc*, nd 

tiavr , t braita. Join. tbi> popular scltabi imjhI team by 

mad. Tbs JAirvnw woild 'a cbainpnwa— tim marvelous 

Frank Gotcb and Fanner Burns 
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Airplane: 


«-SSh5>» 

Irmni' d : 


Trained 
Automotive Me- 
chanics are in demand 
e vo ry who rr \ Autom obiles, Truck s 
and Tractors need constant service, Now, 
Airplanes too > require expert aviation me- 
chanics, You can get into these big pay fields 
quickly-— the McS weeny way. 


To qualify 
you must he proper- 
ly t rained. Team how easily 
in only S weeks by the simple, 
direct MdS weeny Shop Plan, you can qualify 
for an automotive mechanic job paying &40 to 
5150 weekly. 


No Lessons— No Books 


Learn on Beal Equipment 



A Sure Jab with a Future 

My efficient employmen t service is always at 
your service until you are planed in a big 
Ik pay job. Right after gradual) on C. E, CU- 
lertpio landed A wonderful (lUloruotivc 
job and today haa charge of a fleet of 
trucks and trau tors for State Jfigli- 
way comniteniom Ilia McSweetiy 
framing did it. Then there i« 
George Smith, a AfcSweeny 
s| , t trained man, who now owns 

an auto agency and repair 
dhop and makes $litNJ 
weekly. I'll .show you 
Rk h • hw y < ■ i r Lor. , ra n m uk e 

. gSSnh successes like these. 


My Guarantee Agreement 

I :l[ij so sure that you will make hu a 

immediate and lasting success that I f 

guarantee to train you until you are 

permanent ty in a good position at a j jMB j L • 

real salary. You take no risk. Once 

you enter my anhcio! your future ia 

assured. Mail coupon now for 

big FREE Hook and remarkable J^k 

low Tuition offer that explains 

everything. You must be 

over lfi years of age. Act A 

today. 

J. H. McSweeny. 


The McSweeny practical Shop Plan is the short- 
cut to quick success. Tnii learn in the same type 
of shop, that H weeks later, you will be qualified 
to work at big pay. You don't have any tedious 

^ book study, No 3 rh rotlh , It doesn't Nike lb months or 
more to finish. You learn by actual doing oil real eq ui |> 
naent — no theory, no guesswork. You get PHACTI- 
CAL Training, 


You are taught on real automotive equipment. Here 
in the great McSweeny Shops are Automobiles, 
Trucks, Tractors and Airplanes* You leara by actu- 
ally working on this real equipment — how to do the 
rig] it thing in the right way. My export instructors work 
shouldcr-to-shnulder with you at every step and give 
you fird hand, expert mechanics’ knowledge of every 
part of every machine. 


Mail Coupon for/ Special Aviati on 
BUFF Rnnk X Mechanics Course to t 
l-HEK OUU */ Ali students Who tnroll Mow! 
and Special 


M'Sweeny Students £eam x ^ 0W ^i t J t ‘ 0> } ' McSWEETiy 

by Doing , on Real equipment ^ .IF 


MtSwctfty, Pres. 

AUTOMOTIVE, SCHOOL, 

Chester ta 30ih St., 

Cleveland, Ohio, 


fSWEENY 

Automotive School 


§| Ltepb C-10-H, Chester at 30 St.,C level and, 


Without cost or obligation, send me your big FREE 
boulc on your AtlLamulLVE j n Le"?: Course; a ts-Q, full 

details of your special tuition otfer T 


■ Name 

I 

K Street 

I 

I Town 


State. ....... ........ Ago 
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High School 
Course in 
Two Years! 


You Want to Earn Big Money! 

And rou will not be satisfied udT«u you cam steady pn- 
motion. But are you prepared for the job ahead of you? 
Do you measure up to the standard that insures success? 
Fora more responsible position n fairly good education is 
necessary. To write a. sensible business letter, to prepare 
estimates* to figure cost and to compute interest, you 
must have a certain amount of preparation. All this you 
mu$t be able to do before you will earn promotion* 

Many business houses hire no men whose general know- 
ledge is not equal to a high school course. Why? Because 
bi sc. business refuses to burden itself with men who arc 
barred from promot ton by the lack of elementary education. 

Can Yon Qualify for a Belter Position 

We have a plan whereby you can. We can give you a com’ 
plete but simplified high school course in two years, giving 
you a ll the essentials that form the foundation of practical 
business. It will prepare you to hold your own where 
competition is keen and exacting. Do not doubt your abili- 
ty, but make up your mind to it and you will soon have 
the requirements that will bring you success and big 
money. YOU CAN DO IT. 

Let ug show you how to get on the road to success. 
Jt will not cost you a single working hour. Write today. 
It costs you nothing but a stamp. 

American School 

Dept HC47 Ptexel Ave* snd SStU St.* Chicago 


American School 
Dept, HC-17 Qrexe) Arc* and 55th St,, Chicago 
Send me full information on the subject checked and how 
you will help me win success. 


.Architect 

.Building Contractor 
h Automobile Engineer 
.Automobile Repairman 
.Civil Engineer 
.Structural Engineer 
.Business Manager 
,Ort. Public Accountant 
.Accountant and Auditor 
. Bookkeeper 

.Draftsman and Designer 
.Electrical Engineer 
.Electric Light & Power 
.General Education 
.Vocational Guidance 


Name,., 

Address ....... 


Business Law 

, . . . Lawyer 

, , * .Machine Shop Practice 
— Mechanical Engineer 
, * , .Shop Superintendent 

Employment Manager 

, . , .Steam Engineer 
...Foreman ship 
. Sanitary Engineer 

Surveyor {& Mapping) 

, * .Telephone Engineer 


....Undecided 


• • 


, Si. id 

.11*. 00 


Books on 65 Practical 
Subjects 

Popular taMhfuUes Proas HfNrtlulSz*-* in pup plying- the on tolandlhg 
beat boohs on many sublet Ea, As new boohs of merit appear, we 
wl31 revise the list fieeurdlhgiy, 

AIR NAVIGATION AND 
METEOROLOGY 

Every Qyer .... 53.0Q 

AIRCRAFT ENGINES 

Dykt'a New inumLctur 
H&i Engine Bouk, . . . 55.00 
ARCHERY 

Bows and Arrows fur Hots $0.1 3 

ARCHITECTURAL 

Drafting 12.0ft 

ARMATURE WINDING 
Excellent new book . . * . SJ.CB 
AUTO ENCYCLOPEDIA 
Dyke**, (Cover* New 

Model A Ford) 5«*H 

AVIATION 

Practical new booh on flight 

training. . , S5-0D 

BIRD HOUSES 

How to Make. 51,1ft 

BLUE PRINTS 

How TO Head .... 52.00 

BOAT fllllLPlNO 
35 Popular Types, Out- 
board Motor, Bail, 

Row. etc ... SMft 

BOY MECHANIC 
Famous l Vol. Library, 

400(1 Things to Make. ST-fifl 
BUILT-IN FURNITURE 


Complete ) ns? ructions. . S 2. 5 o 
CARBURETORS 

Excellent book on all 

innke? 12.00 

CARPENTRY 

Harm book of 33G K|iLks,31*5# 

chalk talk 

Mow to 11. IQ 

COLOR SIMPLIFIED 

practical new Book (far 
Color Users) 1 I,$d 

CONCRETE 

173 Ways nf Usblfl 

New Edition (Cloth) .11.00 
CONTRACTOR 

I s ui util n£ [ :oai. l-irii j uiuicjT . sj.no 
DIESEL ENGINES 
(New Work). Best Au- 
thority . .* 15.00 

DOGS 

Care and Raising. .... . 33*00 
ELECTRICITY 

Practical Legsoflsln.* , . 32*50 
ELECTROPLATING. 

Practical (team (a Easily 
Obtai ned .,..*. A,. . 31*00 
ENGLISH 

Sell- 1 improvement. Jn, . . 52*50 
ETIQUETTE 

New SGO-Fagfi Booh. 

Only 31.00 

FARMER*! BOOK 
of Ml Klbkfl and 

for Firincra* Wlv«, .11*00 
FLYING 

Blunt Flying. ... ...... $2. 5f 

FORMULAS 

10,000 Money Making . 14.00 
FURNITURE : Mission) 
Homemade (3 vole.) , . , 53*00 
GARDEN (Everybody’*} 

A Rgwerg every quCfitinh .11.50 
HOME REPAIRS 

Practical Book of. .... . 52*3 B 
HOME WORKSHOP 
yOO Different Things 

to Matte. 33.111 

INVENTIONS fAmtHcAt) 
popu Ear ft latory of 

2 ¥filR. Reduced h). . .35.00 


. 11 . 9 # 
. - 11-30 


INVESTMENT 

PojleiH that pay 

B Ttuy Vance. , 

WIPING 

(New JSdftkm) 

Kites that fly 

Hqw to Moke . . * .51.23 

LANDSCAPING 

Practical , * fill 

LATHE WORK (METAL) 

And Drill lug and Thread 

Cutting. . 51.00 

LETTER WRITING 

Son ni add Business 
Only 

MACHINIST 

410 K Iriks for,. , * * 

MAGIC 

200 New Trleks for Am- 
ateurs 51*B0 

MASONS AND BUILDERS 

C uJriftR (4 vnk) ....... 53.00 

MATHEMATICS 
Made F.uy for the Prac- 
tical Man 51,3a 

MECHANICAL DRAWING 
Practical Course Ln . . . . Sl.ftft 
MODEL AIRCRAFT 
BtlLkllbg and Flying. . .52.25 
OUTDOOR OPPOR- 
TUNITIES 

for Making u Living.. .12.00 
OUTDOOR SPORTS 
for Ait Year 'Round . . . il.M 

PAINTING 

House (Beet Methods),. 12. 00 
PLUMBING 
,100 Plain Fsiete r®r 
Ever? Homeowner. * , Jl.Sft 
POULTRY raising 

for Pmnt. 12.00 

PUZZLES 

Amusing Mathematical .5 1*S0 

rabbits 

Fur Food and Fur. , . . .52.00 

RADIO 

Troubleshooting. Covers 
All-Electric Sets and 
Television 53.40 

SHOP NOTES 

13 Vol*. of 6000 Valu- 
able KlnLfl .54Jft 

STAMP ALBUM {MaderaO 

13.000 Varieties 52,#* 

STEEL SQUARE 

locket Bonk, Practical. 31.00 

stencils 

Hew to Use ........... .$1*25 

TOY MAKING 
Complete Instructions. ,$1.5# 

TREASURES 

Hunting Hidden * .52.50 

WALL DECORATION 

(Interior) Newest 

Methods .$4*ftfl 

WIRING 

House (New Reek) . , , . 52*30 
WOOD TURNING (LATHE) 
practical Course in. . , . 51.5ft 
WOODCRAFT 

Fa moua £00 Page Book 
by Ernest Thompson 
Seton; Only ........ 51*00 

WROUGHT IRON 
Now dee ignis In ........ Ji4J 


Books sent C.O. D. anywhere in D.S. 

Just check the books you Want, write your name and address below, 
Md [flail the Advert i ^ men l. It Is your order blank. Whenpoet- 
mAn bands you hooka, pay him the price and few cents postage. 
If outside Mi# U. S. remit when ordering Mid Include 10 rente per 
book extra for postage, We have many other book* cm these and 
2,000 ether subjects. Catalog free. 


Name. ****** ******** **.**».**» 

C| ty. + ** + * , . ****** ,***,♦, , ,**,,*. State, .. 

A rf (.Irene, ...*,..,,**■■****** 

Mail to papular Maehsnlea Pr#ia + 

Room PS— 200 -Bast Ontario tit.. Chicago, m. 
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Why waste time 

on old fashioned methods 


— when you can learn to play 
at home without a teacher 

D ON'T let the thought of long years of tiresome 
practice sc: ire you away from learning to play! 
Don’t let the thought of an expensive private 
teacher keep you from letting your dreams come 
true! For you — anyone— can easily teach yourself 
to play — right in your own home, in your spare 
time, and at only a fraction of what old, slow 
methods cost! 

It ’a so easy! Just look at that, sketch at the 
right. The note in the first- space is always f. The 
note in the second space b always a. The way to 
know the notes that come in these four spaces is 
simply to remember that they spell face . 

Now, isn’t that simple? You don't have to know 
one note from another in order to begin. For the 
U. S. School way explains everything as you go along 
“both in print and picture — so that, almost be- 
fore you know it, you are playing real tunes and 
melodies right from the notes. 

You simply can't go wrong. First you are told 
what to do r then the picture shows you how to do 
it — then you do it yourself and hear it. No private 
teacher could make it any clearer. 

Easy as A-B-C 

No wonder over half a million men and women 
have learned to play this easy way! For this 
famous course is based on sound, fundamental 
musical principles, highly simplified. It’s not a 
"trick" or "stunt" method. You learn to play from 
notes, just as the best musicians do. You learn to 
pick up :uiy piece of music, read it, and understand 
it. 

No time is wasted on theories. You get nil the 
musical facts. You get t he real meaning of musical 
notation, time, automatic finger control, harmony* 
You’ll find yourself studying the II. 8, School 
way with a smile. Your own home is your studio. 
The lessons come to you by in ail. They consist of 

Complete printed in- 
structions, diagrams, all 
the music you need. 
There are no dry-as- 
dust exercises to struggle 
through. Instead, it’s 
just like playing a game 
■—you learn so fasti 

No Talent Needed 

Forget the oM-foahinned 
idea lEml you need "talent. 1 ' 
Ju*E rend the list of inatru- 
menta m the panel . der ide 
which one you want to play, 
and the U, 5. School of 
Mnnie will do the neat. And 
remember — no matter which 


Choose 
Your Course 

PI and piccolo 

OljpA ‘CtltO. 

V|i>lin Sight Sidfttcift 

Drum* and Ukulele 
Trap* Hflwmiiin 
Guitar Steel Cuiltsr 

Mitniliilln G|Hrln«t 
Ha rp Flu te 

Cornet Seioohonc 
Trombone 

Volm ik n J L Spect ]i Cu I tii re 

Ka roum y Hr Com doji lllon 
Automatic Kinj^r Con- 
trol 

Plwno AtCOttuon 
Etalian and German 
Accordion 

llnnjo (Plrctrum. 5- 
-Strlrkj or Tenor} 




Easy as A'-B^C 


it you can read ttic 
alphiliei you can learn 
t* yen’ fuvnrUe 

in:- eminent in just a 
mouths. 


tew 


instrument you. choose, the cost in each caae will average ju*t 
the aarfle— only a few cents ft tiny. 

You'll never regret having learned to play, For tlioae who 
can entprtnin w'ith mu 4 e at parties — who can ?nnp up things 
with peppy numbers — are always ao unlit after, at way* sure of 
ft jtood tioitd ft tort now and surprise yuur Friends! 

Free Book and Demonstration Lesson 

“ Music Lessons in Your Own Home" is an interesting little 
hoot that ia yours for the aakinjr. With this free hook we will 
send you a typical demonstration Lesson that proves, better 
than words, hnw r quickly and easily you can learn to play your 
favorite instrument by note — in less than half the time and at 
a fraction of the cost of old, slow mpthoda— the U. ft. School 
way. No obligation. 

If you really want to play — if new friends, good times, 
social popularity, and increased income appeal to ymi— Hip and 
mail the coupon NOW. Instruments supplied when needed, 
cash or credit. U. ft. SCHOOL OF MUftIC, 7 S Brunswick 
Dlde„ New York City. 


U- S. SCHOOL OF MUSIC, 

78 Brunswick Building, New York City 

Please send me your free hook, "Mu.de Lessons in Your 
Own Homn-," with introduction by Dr, Frank Crane, Free 
Demomt ratten an4l particulars of your easy pay me at 

plan, I ain interested in the Idluwitie courses 1 — * 

Have you 

,inst runic at? .......... 


Nfliiif,.,.,, 

Address, . 

City. . ............ + ............. - .State 
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SHORT— PRACTICAL COURSE 

Protecting Laws Make It the Best Profession 
in the Universe 


RALPH KUHLMAN has a Barber Job on 
the Santa Fe running from Chicago to Los 
Angelos paying as high as $G0 a single trip, 
ARTHUR BAKER runs a shop in the ex- 
clusive great money district of Wall Street, 
He has accumulated a fortune, BOTH of 
these boys are MOLER GRADUATES. 
(Names of other graduates furnished on 
request.) 

GOODNESS ! 1 ! GRACIOUS ! ! ! 

Why not learn a profession by enrolling in a 
school whose method of teaching and course 
of instruction is approved by all State 
Boards? There is a school near you. 
Write to the nearest one and see. 


EARN $100 
While LEARNING BANNERING 


Standardized Branches 

Moler System of Colleges 


139 13. 23rtl St.. New Vorlt City 
612 N. St Alt St., CticaETP, l]l. 
ftlO fttu at, 9t. I^oulS, MO. 
B01 MaLn St. P Kansas City, Mo, 
500 E. 4 Lb Bt.. doffltimfttl. Ohio 
216 Kurnn Stn-sd, Cleveland, 

Ohio 

$69 Michigan Detroit, 

Mich. 

1229-1716 St., Denver, Colo. 


109 & 15th Ht., O ru :th u. Nebr. 
501 E. Water Bt.. Milwaukee, 
W|p, 

81 Fnreytfc St,, N r W,, Atlanta. 

GjL 

fil 9. Second Bt,, Memphis; 
Tcnn. 

1713 Cuinaiercc St.. Dallas, 
Texas 


Address Nearest Branch 

Pjeatc ntPil me wjthwt obliafition on my part your Booklirt B 
tilling how I may earn $1U0 and my mcale while learning 
box boring;. 


Noma. „ , - 

Addrasis, - 

City. , , , . i * - - , ,Sl*te 


Increase Tour 

Earning Power 

Apply time and labor-navi kinks to your work. Your 
efficiency wall soon tie recognised and you will be m line 
for advancement, 

If you do machine E-hop work ol iirty kind. sheet-net a I 
work, pointing, carpentry, auto repairing, farming con- 
crete work, plum btli*E, electrical work, ■welding, buikling, 

Jf hai work , general n.'pai r i rig, tnol-m a king, ptml try rso.* in# , 
masonry or home repair work, get this 

LIBRARY OF 6000 

TIME wo LABOR SAVING 
IDEAS for SHOPMEN 
and HANDYMEN 

JUST PUBLISHED 





PULAR 

MECHANICS 


[ASY’WJCfi TO Dfl HARD THINGS 

PO PUL Aft MECHANICS press 
CHICAGO 


SHOP 
NOTJ 

for 

1930 

192 Pages 
415 Articles 
377 Illustrations 

See partial list 
of 

contents below 


(rtrlufllmr the hcW Jl)3Q Lfwuie Illustrated above, there are 
Tifl-w 13 yofumai in the Sboaj Noiea Library of 6.000 easily 
understood short cuts to every-day Jcrbfl. 11 ere are }Uat p lew 
of t he aubjecta taken from the 415 arlloleo iu the latest la *ue- 


Ai-nr.hL Trip C»ir jf 

hunl '.3r In J cl Hlfc*- 

MU 

J=k.nr K l.iihl. Co.uvrBirnt 
Hrrinfa B*W , G«UlU W 
( lu: at 

H,lmc«w*Iu"* CUaij It-i- 

hTS-. Hddrrn 
EliE.4 Filtnr**, (li-iiiinC 
iliuldrr*' *iwt ConWM” 
i„iV Jt ink*, 
rn. JtK r II f L»Vnqjl 1 -r 
nVHjrCT. Pnr4»t^ 

I.-i-ndiu 

] rill ,.| II (. on btiin.ll I'cHTilt- 

lkwi3r*<iiu with 
Out! 

piak ris&dir Mpfcintf 
ESI ipw, How L*v Put 

" 6, nrrJ*er ' klttlfm 
parirypr,. I j.rKjr.D»Tiin 

RLtiA* F« 

“ FlmaOflW* . M 


a 


Ciine rete 

IV. i n Lkiii ffewi. Con 

Fui >i lUfiniiliipi 
Old 

Fur jut nic. Rertoriu 
Jiijii*(fd 

Fewer, 6i» 
WftlftjL Sh.*pr 

Elukp- . 1-ipN -llmnx 

IliiuMlinlrl bln:r'.-::!i. 

Ire Cetler, Euw 
liri feu 

OiLl tonril il^w. 
thirfE-r Fw 

f L u-- 6r*kr, 

mine 

FJl* 5-iiJdrT, ITn-ir rnttttf* 
Copper 

Vowr brv M hdc frnfcj 
l-ini Hi II C Hurl 

F-nn-nr h 'iriirn ;iri 

hi-unll H !iOJ> 

Bbr-dl BmiiD 

L«C.lvb 


Bnndrini nn r r.r L*(Ik 
M ounl fnr UoioB 
Sliop 

flowr., Hcejlne: Fit 
IkFtriliww. 

irn\\r h (nr 

ftlBinlri.* bt«i( L HnltlPTlnc 
"BiMi" 1 lfJn.Ul, llflw (ip 

RiirnuiK, bp#.), 1 . 

Xitn pAptr"*L 
ieenruTa 
TLihi>t», Faint SeMpie 

f,-.r 

TnclnnC, Rliditir. Ew 
Kitw^t W'i^fL 
T«la for Uonrfi fit. 
Ebiniu 

Towd C*r !H«Ttd by 
Tuw ISnr 

WikmI, Jl ul ie hkr for 
WuikrJiop, H«menHde 
ChWi tklnnUas 

£00 articles end 400 


Kerli vnlume cnDtAlm $j>proilm ately 
HEUStmlnua and h&$ 22* pagee. Al the regular Price or 50 
resnta per alr^re vnlume this library W8tR Ib.StF, hut Iftr t 
limited |)Cfk>[f we will supply the l-t vnln. wheh urfieretl atone 
time ftt the Ifpeclal reduced price of oMly S4.00. 


riHMWH SPECIAL OFFER C QUPON-********”* 

l POPULAR* MCCHANICS P»E$S t 
; 700 t. Ontario $t„ ftwm PO, Chicagw, 111. 

* Sfnd me, as per yoilr apeelal Otter, the rolloWlihfi bookit- I will (MJ 3 

S pcstmiO price end small amount oyKBtwc- My money win be ■ 

; refunded if 1 am not •atlRtlwl. CObwft what you want-) 

! □ 1$3I Shop N*m *nd Lathe H»luH»ok f 60 th Tor SI*. * 
| □ Crmahtt Shop Moloa Library (15 woN.) *M*« 

■ ; 

| Nome. + », ........ .. ■ 

9 P 

S Street end No,, — ■ 

j City State » 

I »*« ■!■■■«« »* 



POPULAR MECHANICS ADVERTISING SECTION 


23 



Will Train You AT HOME, and 

Get a Job Paying You 
300 to '400 a month 

Major R ockwell-— fam pus world war flyer. 3s offering to train a limited number 
of ambitious men w!io want to Ret into aviation and get one of the big pay 
jobs that aviation offers* 

IN 12 SHORT WEEKS 


All yon have to do is devote about an 
hour or two a day to my Home Study 
Extension Course and in 12 weeks you 
will be mastering the principles of 
Ground Training and be prepared to 
qualify for and accept a big pay job 
in ibis branch of Aviation. If you 
want to fly p my Home Study Course 
teaches you (be principles of flight,. 
When you have completed. the ground 
training I will arrange for you to take 


your flying instructions at any licensed 
airport near your home at special re- 
duced rates. Or if you want you can 
come here to Dayton and get training 
at on* of the finest and best equipped 
airports in America, No matter where 
you learn to fly you can qualify for a 
pilot’s license and a high pay job in 
passenger lines, mail service, and other 
important branches of flying. 




airplane factory 


AIRPLANE MECHANIC 


ENGINE MECI 


My Book explains 

Sent FREE 
MAIL COUPON 


Advance Education or Experience Unnecessary 

You don't need a high education to master my course* My home course is 
thorough and complete. Everything is so clearly explained, with easy- to- under- 
stand text and pictures, that in a few short months you will be able to grasp 
every fundamental principle of Aviation ground work and get a start in Avia- 
tion qualifying for any important aviation job paying $3QU to $400 a munth* 

My Home Study Course will give you all the knowledge necessary to pass 
the government's written examination for a license. 

How I Help You Get Your Job 

Because of my experience in Aviation and knowl- 
edge of the work. 1 am in touch with large employ- 
ers of trained aviation men who arc constantly 
seeking help. Thus 1 am able to help my graduates 

get the aviation job they want at big (>ay. These 

employers prefer Rockwell Trained Men. M 

U Majflc rtwi L. Rockwell 

Money-Back Agreement " o.* ^‘Mrowtln 1 . SViiI ,s,i “" 

I am so sure that you can learn Aviation with my I Dear Major: Pleas a send me FREE and wJth- 
licLp and step into a big aviation job that If you |B out uhltsH 1 alifsil ti Cijfiy uf yaifif f" Li j i'i Uui h I i-iok nn 
am nut satisfied when you have finished my course, H Ai'tatinn; tlsa dctalLs at your w-rlik plan; 

I agree to return every penny uf your tuition, Read a]iD J ' uUF tuition oJTtr, 

my money-back agreement. Act now while my spe- I pi 

cial offer lasts, Rush this coupon to me for a copy m ^ 

of my famous free book. | * “™ | 

MAJOR ROB’T L. ROCKWELL | | 

The Dayton School of Aviation | Tmm 3U „ ■ 

Desk T-X Dayton, Ohio HB | 
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EN«INEKIUNr> 

fits TtJfCAS - Vff rfdMVJ/J/ - Sr/njfTt/fi AL 

tint/ AituiiTEnn lit: 


earn up to $250 SSLSiS IS 


AGES 19 To ft 

Ycin 


IN 


EYpeoxu 

Active men— 19 to ii5— needed At onco In Riil- 
WHJfanii Hufl TrAHie !»Np«tian, Thisutesuly. 
PTolltabfe work pays Up to J2S0 per mouth plus 
n-i . inUTUfiiiojt outdoor work. Travel or 
n : :i •, • car home. Well train you tor thla un- 
pro writ'll prof croton. arid after & tew montlm' 
spur.- ■ ae ta<taiC InfitnictEcn, immcdlatEly place 
> nu in it ponition payl ng from J120 up or refund 
V Iti r t -j - ^ ion. ( )u r free booklet tolls wbftt Traffic 
f us pen ‘in can do- for you. Send lor ft today. 
Don't delay. Write 

STANDARD BUSINESS 
TRAINING INSTITUTE 
r»iTp3 Buffalo, N. Y, 


N^ME Anc.. 

«»ldtr.. , . 

err? »d mTE. 


A Card Case Any MASON 
Would Be Proud To Own 


1 


Protects your lodge cards, $ 
auto license, passes, etc, 
under Isinglass windows, 

ready to be Been at a glance. A 
jemunc leather, 6- window sturdy 
raid case, extra pocket— snap 
button — poltl eortieirs.for only li* 
Stamped, with Maseni c Em hlem 
In heavy grsld FREE— Same p rice 
without emblem. Name and ether 
stampin? Si>c a ] ine extra. Larger 
cases.. 9 windows $1.50, 13 win- 
dows $2. Send for CctUdooue. 
□ Masonic Books, Monitors, Jewelry. 
D Lodnt Supplies. (CAacft CAfftcwJ 

HE DOING MASOMC SUPPLY CO* 

200 Filth Avewi Dept, I'.M-* Jfew York 


SONG WRITERS! 


substantial advance royalties 

are paid on wt irk i mud acceptable for publics* 
tion. Anyone wishing to write eitheTiJieuwirii at 
mmjc for songs m ay submit work for free ex- 
am inatton ana ad y ice. Pait experience uimwesjDfy. 
New demand created by ‘'TalkinK Pictures 11 
fully described in our free book. Write for it 

Today, newcomer associates 

759 Earle Building, New ¥ urL. N. Y, 


iNmrErvk practical. tcchawal cotmars. 

" SfaRhici an, | jrcjtr. Sp«:l*J ■ hurl pOuFMNI 6 Wpflk* tia 4 Hflnl 

RidAfl, Pdw J-Tfiii L r IJiurCHqi HrfFiffrt-lAjrtj ArcruiLiaf* 


in i tn 

Dypfcjii 
Khv-l fi 

WteJb 


D«m* Is 3 >'firn. 

ptbp iq. 


■JqiSLn, "wTriinsV tiirx i,W TUITFOM. 

J-.ij.rtrL ln«t^H:Uir«. kxten , -wijr «■£■■ iji;hiL li,lii.-rnintir*. Fr** liF**cfcin* 
ftijicili'v nunii srrvJf-c- ter fruliuitAh. foirMFm* wh- 11 * »r lir.difiv, 

Writfl ter bn* Im klliutratal rVJLkar min* nil fn.-i-. 2 'Ji 2 , j*»r, 

„„ . r»HL*T tNaiHEEHIDQ CDLLraE 

1M1 * Ifidlbiw A'thui* K*>h* CHt, 


MUSIC LESSONS A HOME 


Write today for nur 


You cun plat/ i lh this quickly 

r FREE BOOKLET AND SAMP 


LE LESSON, 


It tells how te l^rn to play Piano, Orvun, Violin, Mandolin, Guitar, 
Bsnio, etc. Beginners or advanced inaycra. You pay as you learn* 
Costs you only a few cents a day, Tho 

AMERICAN SCHOOL of MUSIC, 


usaiujs of na defied etu dents. 

SI Man h slum BUg^ CHICAGO 


flE 

I T, 

1 1 

H v c i 

mm 


EARN MECHANICAL OENTISTR 


Kars up to f soot a yea r.— bte a d y work, p f- 
COME YOUR OWN BOBS. This money-maJilng busl- 

™ cmMv toere*! In a lb** meet*# m **i*.tep*. 

CHklhlili;. Individual liMteprlkin . Ki.y Writ* 

trtm hWKM P -r .,1 loul *!+*■. r A,t, 5 r,^H 

IPT, 135 W, 3 1 ■ ! SI, , Be* Talk 


NO* fr,r trmm :rl|l^ 

mi muscHcm df MfG^if teat k* 


Think of it— 99c for an EXTRA HEAVY-TENSIONED. 
FIVK-CAULED PROGRESSIVE EXPJ HClPIRft, fully guar- 
M wed— MONEY BACK IF mSSATI»FIEI>* Whit more 
can you ask? 

Get Strong Quickly 

Here's an unuauaE opportunity lor everyone to develop hlR 
body JUKI obtain firefit strength. These chest expanders have 

bwvta by <he hundiad* of tlioi^mdi tail ty e niterivniC'n.l- of ■iKI'.'lcp, 

t« t* vn<- qf ;hi> t*U ?rw*n< e*=h *nd- !»ry 

I ruatrlt — iirrauM! (Imw pure I vri 6 J(i - Vqt]. 

Kl 4 irt witii n or i:t iwo nKIni null U you iK-f >i ir,,i , l.n-n.r--.", 
JTCV hilt rilil- 5 . i:m 1 :I ran b*n thk to (■IrToiia' vj|}i xlE thw 

cibtfl S! I dL- li»i|. you r*r-| Ja Lbl*. yiyj n:il Im* *Ji«ly 

dm:cgnl 3 m ui^ln, bvnlr h » lid irnd prrrnilJi. 

One Week’s Trial 
Will Convince You 

1 b f*c*. thr vrrj finl Itv unr tJ lh**t • iitcis n. 

yoit -"ill TV«li.rr tha-l yqi> nr* tin tn* tirhr jmkI <o 
jwrfmlidiiL Yo'j wtll i«l better tfe-i iJtef s te* ■ _ 

iw. Ttir yom blind will be la ei re taint ten- u 

■*‘it jro'Jil -know th.it tbia it juit *ki[ y uj 
t 4 te *iwn.v* wild ted . 

Manly Muscles in 
Double-Quick Time 

TJi* n-»l till It li-hr, «.>l.ii*kn nda PHWt t J 

hJ -.i:»'-,r>. E l.r. ||.i* [j,r* no!ilv Miiij lUeidii 

uur i in--.n, onii n"-Ty -n' , n , Tmi v* **n 
ipriuey rtriifc, r. n flbwcl <if 

ftd r inrniiim in q Ht fling *uiv -PMulnj- b*,ntf- 
*ftrr>e life gvnrd type , PWp]* liter* (o_ *tl- 
n.ir- bin* ud wond** wVth'r b* la * 

Eibter, wmetter. lymniai. fu«lb«.n it*r 

ta.rT..-iin colkan iiihtei* Don't- fow 
cctnri la Ltinlr tbtw thine* *bout yowJ 

Be Strong 

The survival at 1 ]>e Jiu^-L in a r trt* ladiy 
U I ft. 1 hv ntcn • »E" . Fur Ll-n ptrOUg lull* 

1>U [ p b -try ti>t mrt-li ind wO-rlln u-IT iliitiH-,-, 

T]hS n.h-n W h-tij 1 wh-ii rnvrwp *ii" 3 rt.i|J» 

*trmni h *r*rt — h:i l i-,-kL *ni| t*a t'hn rni-Mti 
It bid it bt*™-h *|™i™t *»i 7 thlTii vithiii 
triKin, in [In; nry* wE-(* ^njijyn lifn iLiuJ bn* 
auliiTiited eurfej- -Ui *n.*a tm to 

V**te, Mia pi-ill c*jry on. 

Greatest Bargain 
Offer Ever Made 

Heretofore, esfTclseirs of tlila nature were cxpeDHlve. 
hut now wo we offering them ror a Ifmltod tlma 
orji .*. to lit every pursy. TaKe advantage of this 
gob ten opportunity before It Ls too late, For tho 
prlre may bp withdrawn at any time, without 
notfre. Here's your ohancc — grab It! 

SEND NO MONEY 

Just fill In the eoupon below, drcix noting which 
exerciser you want, and Lt u m come right to your 
house for Wc plU-S a few rents postiiBe™~oiien the package a 
try It — and If you an* dissatisfied, every rent of your money 
win be refunded. That'® OW iron-elud guarantee. Wove 
boon Eh bufilnesa a great number of years 50 you Know that 
everything la iuat aa reprcficntert. You're the sore Judge, 
Nothing could be faker. 

Buy two nr three at this remarkaWe low Dtlcc— they make 
wumlerful gifts. Also in ten cables for g-i .K5. 

Pregrfssht Eiwclitr Cs. 

Laitpdon Building, Dept, tabs 
Broadway and butm St., New York City 

Dor Sin: — H uh tuj *4 yogi □ & r*t,la r E ,idL^ n te*dl (Tj- Me. 

□ 10 oUpliigKiKi I ifFj Sl.-Ui, 

ICliKK on* ri?n Tl i* undvr*liwid U**l I »ra W *tL r&ur li fteup I Lte fc* 

ter vpinc all-, 'uiplj 1 r*«. II I in r. it m 1 * 6 * 4, 1 ui rrt'jra Lbt e urtiw viLbla 
6 ** dNr* jfcu will rtlurn nr coM-y. 
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Draftsman^ Poikei ftule 

rh:A i HI 


" l' ’ : '' IT..:- 


MERELY COPY THIS SKETCH 


You will 

GET THESE 
TOOLS 
AT ONCE 

as my student I 


PAY-RAISING PLAN 


Ofitflinwrt Needed ill : 

AUTO WORK 

Th» fcuCo mobila In -due try m ana of 
In Tb^iM-and* 

of drchTUpncn oocdikdi 1 ’H tnmrvu 
for tb«* wurk. 

ELECTRICITY 

JGlrH’WejtF Eg tba aomln* 

or [tlrt W^irld, EHiif L» Iciimi u rvi 
“““i lo CTorr dcpifUnmt. of thfa 
flwlMUEur i/v .Ti. 1 ’JI lnitn b l 
bun#* Utl & jtib hare, 

AVIATION 

ATfaffan ia Juftt lb Ha uiffcoer. It fa 

t>C'if od t i’j e if iiltk! [.-.i e&ojm mu iFj-n ru>T- 
tirnp- Mg ire cinentfalto iL. 

I r U Lrun juU liiuchly at honiB, 

MOTOR BUS WORK 

H citor bui boHnt-lna 1 and mot' r bqt* 


IT*DHT>jrLlC n irj b.-.-. im(& IfadflH 

WuJjil SdHij%i trf ro, HuDdriwLt or 
iird fumr-i ; irttf^red: in thfa wt tk . I ' |i 
ebow jw tatu v.'flj, 

BUILDING WORK 

Tbn ra mil always building. N:» 

hll-uctuTO can q# Srtcted witfei-jut 
pUn -1 dnilpn bj i lrkf Th | h |1 iwlw 

jpw jlq li^.-i.j nil iLruItainiiLii at 


If You Earn Less 
Than $ 70a Week” 

MAIL THIS COUPON 

Aj -4 Mmul Hirfore Yau i'at this- 
0 , MOW I Down, imU 

Airplane sketch. Let in® send y*u fhmo 
Draftirajui 1 * PtnrbjoC Hnleimd "My Pay- 
li*iainjl Plifl," r^meu^r DfaitfdHn 
are needed averyurhcr^, That "s the kind 
□f profewen to fret jnl4, Get started 
now. Get into a better [wwiLInn, paying 
k b« 4 rtnigbt salary Lho y tjir around. 

ENGINEER DOBE, 

19S1 Lawrence Ave., Div. C-135 Chicago, III 


If you are 16 or more make sketch of 
airplane and send it to me at once. I 
wail roai I you the Dra f tsman's Pocket 
Rule and 11 My Pay - Raising Plan" — 
Free. See also the Pay-Raisin# tools 
-^fine quality, genuine imported in- 
struments which I send you imme- 
diately when you become my student. 
No finer tools than these ore made 
for practical drafting work. 

Age or Lack oF Education 
Ho Drawback 

You do not need previous experience. 
You do not need tn be a high school 
graduate. My practical home study 
course gives you just the kind of 
training you need to become success- 
ful, during only your spare time. 

I Train You At Home 

My practical working method makes 
every step in learning drafting as 
clear as a moving picture. That's why 
I tram you so fast to be a draftsman. 


t Prove Big Pay 


I can prove that John Savadge, 
trained by me, makes $300 & month. 
Ea r J J . Dupree, trained by me, refused 
$600 a month because ho makes more 
in his own business. A. H. Bernier, 
trained by me, earns $7,000 to $9,000 
a year. Arthur Dewait, trained by 
me, makes more than $4fr> a month, 
D. C. Stroop, trained by me* makes 
$175 a month. L. V. Broughten, 
trained by me, makes $300 a month. 

Earn While You Learn 

You can start earning extra money 
a few weeks after beginning; my 
training. I give you special work and 
tell you how to make money. 

Employment Service 


job without p 


you a cent fbr 


After training you I help you to get a 
it charging . 
this service. Employers of draftsmen 
come to me for men because thej 
know that men I train make 


S iney 
good. 


MAIL COUPON - GET FREE RULE 


"I Will 
train you 
at home." 

JiTutfimsar Hob# 


ENGINEER DOBE, 

195-1 Lawrence Ave, f Div, C-135 Chicago 

Here T s the sketch. Send me free rule; also send me free nf alt 
Cost book 11 My Pay-Raising Flan," — how to earn money while 
learning and proof of big money paying positions. 


Name 


A ddrtsi 
Pvsi Office. 


State. 
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Become an 
Expert Accountant 

The Profession that Pays 


Tho demand for ski! loti actountflnts^w™ 
really inottf (At:ir 19 unceasing. Biff cor- 

iwrationa are in constant need of expert courtae] m 
\ ud Itingr, Cost Accounting, Bunines* Law, Organi- 
sation „ Management* Finance. Men who prove their 
quaEiticaticna in this important branch of busing 
are rnpidly promoted to n^penaibk executive j™L- 
tions — mi veil hu opportunity to earn peal salaries. 

Send for This Book— It ’v Free 


Am you fltnbi tions t o mate sfrul succrpnin huilncai— tofit 
ynuraelf f or pnailionn ttAiins 1 #3.000. |£ r 00d. tl^OM a year and 
even better? TSirtvy^iJ wilLi1ndLa3allt' J f fH-w bonk, ■ Ae- 
c^OTitB-nmy. the- Profession that Pays/' of the greatpit help 
and imipirstiwn— an-d— L b^bH® will pt-nd it to yon h'RER. For 
Ik- uuicol a brighter lutore f eh:p imd lAtll thifuiiposNOW. 

— —Find Yewriel/'nircwgli LratSallef* ™ 



LaSalle Extension University 

Dept. SG4-HR Chicago 

I phouti be Find to have deiaihi of yfnir 

,f .i/pry- irrrreaTrnf plan thJ a copy « -f 

■"Ten Years Promotion in Uoc, 1 nil 
without Obligation. 

□Higher Accountancy 

□ BusinOiA Man#ftcin(i|tt 

□ Modern 5 n I cum® n* hip 

□ Trifflt: Mama** moot 

□ Railway Station Mgint 

□ Railway A tcftiin tin 

□ Law— Degree of LLB. 

□ Commercial S-aW 

□ Indu* trial Maaagemeo^j “! ^ ’ anokk ^ jdd 
«| Factory Management .-i r, * 

[ ! Itanhili d and Finance ).\ £■ 1 ; A ' f“*Sf 

□ Pifsionnvl Management^ J* u * in * M . ,| kp ™. . 

□ Modern OinineM DCoatmefeiil Sp-anlsh 

Cor^cK patn JcrtCC 1 1 Effective SprjikinjJ 

□ C red It a nd Col lection O Stcootypy— Sienngraph r 

Correspondence □ Paper Site) TO Bfl'4 Training 


d Teicurai 

J ! Mn tern 


Mime 

PreienE Position 


Addrews 


My s 52 Dancing Course 



Sent on S Day* 

™ FREE TRIAL 


E vkeltome wants to dance with the poraon 
who kHOWH ibc kmart new step* I No 
matter how poorly you dniicO huw I II inaku 
you a finisUKi. veruatiie dancer — noughts nor. 
potralAr. sure of a good time wherever you go] 
Think what that inuansl Yull ran learn the 
rum lament ill sitapn— In lUSst A few haura, 
in your (W» rm, trUAcnrf npwftf m partwtr. 
Then, the very nest time dancing atarta you 
can Kiirpriste your friehdfl by topping right on 
the Ilnur with the best dADfiera hi your Ml— 
with as much Mae and MsueHnce m if you 
Had. been dancirut n>r yearn t This instruction 
wot tltf (oxt you #£4,0(1 if taken at a Studio. 

Be Popular — Write TODAY 


To prove St, ril Rend you my complete 95,00 


co-urea- through which over 41X1.000 rieepte have already learned 
lu dance — lor flve days' i-’lLKE trial, when It arrives give the poet- 
man only 1 1 .StS (plus few pants delivery charg-cs), Then practice 
the ateps for five clay*. Itnmember rMnry back if nof deltgtilal. 
Don't delay— -write (or course NOW and be a jeond dancer aoonE 

ARTHUR MURRAY 


1 Electrical Engineering 

I TrrHnifsir ffnr mtirti rtf am- Ifst mnrhinarV 



Train inn for men or 
hliteh P«d limited time. 
Confine. coiuprehcnslve Course 
In Theoretical and Prac- 
tical Kloctricil Kn- 
Klncerlns lcieludlhe 
the closely iralfttef- 
ItthJecLs of Mntlw- 
EoaLici and Median* 
tpat Drawing. Stn- 
i Li'j'i! s mnstruft ma- 
ters. liistBlt wlrJtijj. 



lest. elertrLeal machinery, 
rinurKe deslgued to be nna- 
tilctwl in en« relieve year by 
el [ni In At Ehg tldh - eiWhillB]$. 

thihtt-seyen 

YCARS-^ Buccrtiful 
v)f rier ience itiurfa 
yen mealmum trAin- 
ing in inlniLuuuL 

time. 

jYcud /er 

free Catalan 


Bliss Electrical School 

1(8 CHICAGO AYE* WASHINGTON. D. C. 



BECOME a lightning 

(? e sl THICK CARTOONIST 


Stud II .VO fw luitt Frodarlnt' Frtpie *f p Trlflfc I lYPW, 
nr* with EnpfrairtHmi. Cetekvui Ck*iK T»Jk SiHPtilJpe Free. 
BA1LDA ART SERY ICE. Drpt. l t O*hfaHifc T Wii. 

Learn Watchwork^ Jewelry work 
and Eneraviiie A fine trade commanding 

** & a rop 4 salary , and your services 

always in demand, Address Moral oe leal, I>epL P T Bradley 
ingtitufe. PEOKIA. ILLINOIS, for our laleat catalog. 



tmf? pi*' Hfrt I * ^ f T Vr- ■ Ll f j.^1 " r,7 MltMUoa. 

dluy «>llu truj hutilnlnm 


h wUf i 

n, pntfi 

NERVE EJCHAUBTIDN. Elf uir r nr.if w.ft,- w) nwi< IwJb bwJE. 

tit Learn tin* tn r»j»Lo Calmne#* «nd felfCcmtldinoB. 

Bapd 2t« r*F Ihta intif* hrt, 

HICMAHD HUlCKBTQHE. H -*TB rUTFRW lUlLDIM, H. V. 



^SUac- JuTiii ■ ■ * rrFM 

RAILWAY POSTAL CLERKS 

MAIL CARRIERS— POSTOFFICE clerks 
GENERAL CEERKS— CUSTOMS INSPECTORS 

$1700 to $3400 a Year for Life 


Nn "Lay-offa 
r&pld ndvahC^ment 


bveause el atrlkML | 
. . . Many Other U 

evui^cry r«*M*BW PtpnJ hqh -ebaiicB. Cora 


eor bualnew, eM — mire bay— 
w Government Jobe, city and 
iu \ , r i hdh r I’UL-at ii>n. uanalbr iul!icif-Dt, 


STEADY WORK 

cut emippB and mail It before turning the puffe. 


Aide 


MEN— BOYS 
18 to 45 

Ua* Coupon Btlorc Ton Lo$a It 

coIIpcTn" 

FRANKLIN INSTITUTE, Ovpt. M17S, RHhHtW, N.Y» 

rtuah (o me, [ree Of charge. UJ A full de^orlptlpu af the posi- 
tion Dheeked below: (2) 31-page book, with ll.it of steady posi- 
tions obtainable; {3> Toil mo how to got tho pbaltiQb ohechnd. 
□bihr«T P«hlCM> (S39W ta E?W) QCiwril Cfef i < III« t. tfl (TO) 
r Clerk imm N JU W) c CK»I Ptni I HHdftf <CI » Bp-) 

LCilT Msil Cirraif (S1T4H) tc KIOC^ LJRwiI MulCvricr (I2I« I* BJ«h 


| 



POPULAR MECHANICS ADVERTISING SECTION 


27 



onh 


Daii - 


to Hun 


No Gas/ No Electricity/ 

<Jke ONLY PRACTICAL Mechanical ' 
Refrigeration far Small &n ms and Rural Districts 


Pbwd Crosley. Jr,, president of rhe Crosley Rodin 
Corporation, offers un amazing new type mechanical 
refrigerator that requires no gas or electric power. 
Now every home in small towns and in rural dis- 
tricts can enjoy the convenience of mechanical 
re frige rat ion at a cost of only Zc a day. The wonder- 
ful Crosley ICYBALL Refrigerator keeps food 
perfectly; prevents food spoilage, and protects the 
health of every member of the family. It is self- 
contained and is renewed daily by heat with the 
simple heat unit furnished. Requires no servicing 
— has no breakdowns and. is absolutely guaranteed. 
Over 30,1)00 in use on farms, ranches, in homes 
and camps in oil ports of the world. A real bless- 
ing to folks who wont this luxury and haven’t 
electric current available. Mail coupon for com- 
plete details of this amazing mechanical refrigerator. 


AGENTS/ SALESMEN/ 

Chance to Matte $10,000 Yearly 
Selling ICYBALL Direct to Homes 


An opportunity is open to ambitious men to repre- 
sent Crosley ICYBALL Refrigerator who can reach 
small towns and rural districts. This is the product 
of the Crosley Radio Corporation. You need not 
know anything about refrigeration — no technical 
experience is necessary. No servicing problem, no 

hsstiiMdtiun dif( icull its. E lit ICYBALL d^ncs to your cusurfiier 
COMPLETE with beauiifuUv finished STEEL cabinet, superb- 
ly insulated, the am eh inti ICYBALL refrigerating unit,, special 
heating unit wirh stand. CHELA PER than Lee and Infinitely 
better. .Mail coupon at nnee And get particulars and learn 
hew you can pjec your own ICYBALL without cost. 


j Mail Coupon for Details 


I C¥81ABJ» 

REFRIGERATOR 

CROSLEY ICYBALL DIVISION 

820 Arlington St. - • Cincinnati, Ohio 


| PdWCl CfftSlCJ', Jf. T President 
I CROSLLY ICYBALL DIVISION 
■ 828 Arlington Street, Cinclftitfltl, Ohio-. 

I Tell me about the OPPORTUNITY tn represent the Crosley 
I ICYBALL Refrigerator and how I cun set iuy owd ICYBALl. 
j ReTrLgremUir WITHOUT COST. 

| My Nunc . ... r t . r . 

I My Town or R. F. D. ... 

j C-auiity .P-thte. 
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[FORK Vb 




of Dcauurut Lm Angdcs, No ige Unuc.i.ng previous 
experience ncccssafy„^an an^ rime of the year. Guar- 
jmeed unlimited employment service to gmfuaies and 
10 students wishing to earn expenses -while Learning 


NATIONAL ELECTRICAL SCHOOL 

Dept S-t-fii 'tCiiVj pijrrjefQQ 

Luj Abides. California 


SinJ rr.-c ygau- ijp fit* UluAnred rmiog of E'er 
meat Oppomiaiuti showing how I cut kirn quickly 

r&mf 


NATIONAL ELECTRICAL , SCHOOL 


34 Lesson 

Drawing Course $*g.9B 

Tfce biggest value you ever saw 6 

advertised anywhere 


© 


Haven't you utten wlsts&d U-at you could draw car toonH. 
IE3U^Lrul+' siaiiie Idea. akeicli Home lircLty face, ew.T 
You can do all of Ui<sc Ujici^a. Uue i>f America"* 
nmat faimoUa t ^rtOOOtatS ftlld Hlustflltora hu» de- 
veloped a Jtreat ®irupJ*? tor auccess 1 h stl 

tranches of Commercial Art, Tins system It as 
revolution I iusd the CbLtrc LlifOry of drawing. It 
ruascu shat dm Winn esn be as easy for you u 
wrllJnif — much elm pier than learning 
shorthand, lioolik^^iiR or ty pc w ri LLua. 
Wt art now plating ilili original system 
for learning Drawing, Art and Cartooning, 
conn tail of U+ tenons with over goci JLiimraUwi*. 
Within reach of every one. It you will devote a few 
Hour* ClWh week to the cmirne WE ABSOLUTELY 
fGUAftAMTEE that you wLU Learn to draw and 
draw well before y wU nave HaEf OnL»h«1 the Course, 
II we fall ta make thin claim Rood, we will refund 
every cent paid iih, liy c lim l hating a la rue office 
force for answering: cornea p-onderiM, e* pensive Cat- 
alogs, etc., we are enabled to niafce a pNpe of 
the cheapest price ever known for a Ti igh-Erado, 
hom e study course, Learn to draw. It ta a Dl« aaacc, 
ito matter what Held you are Id. 


A 

„ i Send No Money 

i Juat order the rt,un» 

■ and on arrival CO QQ 

If y[ML orj*r tun nune jit 
snet, w* will Include a 
cfravdiitr n-utfl t. c«mlttli]ff 

pliiH si lew ceDUa pOetagc, nnyment ku full 
for theeinlre CourtMi jind J>niw!nfc Outflt. 
J 1 Oot entirely au tleNort, return within five 

u£ u Llnl JJVUliIi , [id i , 

t m>r. tnwrd, t h iibi, 
etc,, «nu>llna < you 

Ifll li> -wqi-li »1(lHj J t BDJI 

r>H.Ji uin-Tul rml. 

LEDERER SCHOOL of DrtflWfNQ, DfeL HMi Chn||«»p« £ a p T*im. 

Orel cry fnim tmpjlde the U. 3. A, ere xWiiyatUe cash with order. 


S££ln A Better Looking Nose! 

Improve your personal appeal a nee 

My new Model Nose fekunper ta designed uj im- 
prove the aha no of the m>Xf. toy remould lu# lbs 
cartilage and fleshy parts, solely anrt palnlcssly. 
Thlfl is accornplLshed I fifU (lie very Ik [I r- and precise 
adjuetmonts which only my ptiicuipd -Model 2A 
po«ws<ses- Re*n its are wuirtinp. Can be worn at 
night,. tir during the day. Money refunded II not 
Battafled after thirty days' trial. Write (or free 
booklet to 

M. TRILETV. I'ion^r Ndsr Shaping Siwtttilsi 

d,»i. ei atNaHaMTOH, «_ v. 




Only fifteen TnlnplrSi a djiy with These WON- 
DER [ft k ik» w 1 1 : prepare you f"r a good 
Drafting job a a le$$ (Sian a year! Mtdiulal 

end Architectural Drafting from simple straight 
llAon t<s imprirtant. complex plans, a slfp a 1 a 
Built Hffpeclalty Inr befflanppi. for man 
WltTi ririlj 1 i! ramiiiiLr ^honllnd, Oraflfriff rtocn 
practice plus enpatffTlno marie caay and Clear! 

Big Fteld — Big Demand— Big Payl 

CQir.p* I*i: t njn nmntir iw*dtd r i(h(. no* in -.1 1 

hiiiJqanR mid n mu Turr a nq ii nm i<L UH U* f 1 1 1 '■ 1 K 
Thsi 1 ' Jl*»l til* In r I nil i n k — fH df itfiim-ii iflH III kll ddKm 
V 3.|mn^"!rnl' PlMLd.nl, I'n^riiiilC I n( wwtr, Hlf to J*«in 
iwtd ijn-- ! #*sti tnikll ■M-illi 1 h-*w b4*otti — hdiJ eq-upo^ Iw ■ 
xt FREK, *pil ■»• fgf ymrwlll 

'A Ctmxvlling Jt/cra brrskiji in ihe 

Amerb.nn Trr.hrrti-.tii SorArty jjetrjyfetn 

/rrtf to (rff read W cf this fnmtms 

DtGia ftf Drafting, Many say f, 

■jfsvrfrt mere ffen r*sf of frtw tj. 

American Technical Society 
Dept. DC-14, Sftth &, Droiel Al»„ Chicago 


C5, t n 

I 


f?i 

rfim I 
Cyrlo^ I 

Cftoff II 


For Beginners 

Written so you cau 
understand every 
word, hy IBftmOih 
Etuglncera and Ar- 
chStectH. m;l use,. 

CbBxlhle bLudlua . 

L ? eO p br ch , ] 0 i>[) 
blueprints, charts 

mil liiiJkniF. iytH'KI 

3P0U, TuF ■ «<™l StPiftiiif 
»0b In fa*tKjniJ«l 5T 

■j-gSiitDrEiirid UeiG*. 

frT ID d*jF i" fri* ufc*, if 

voir inaiil rouuuf] JUalii*^" 

lliMr. 

“Blueprint 

Reidini" 

•ArchHecturfJ 
Ptilii" 

CDrr ir yen Mt'nd lor ttu-se great iirtiftiug Rooka NOW we 
r rtt t without ewt a complete volume " Blue- 

print Iteadlng'’ cental nlng illi pagan durably bound In cloth, and 
atao a Csimplrte portfolio nr ptatew »TW|ng iU« ba^lc OTders of 
architect ure, Tbcfte p]*t« art drawn to sent* and are very valuable. 

dmerlcait Tsclutlcsl Society 

DepW DC -15. SfLh A Bi*mI Avm., Chicago 

6ff,d tar 10 free n» 4 -v<l1m:ip nH *t DflArrlHti. In tirfuHl t*i nuFlIni- thin 

fouiion. irniEipl-ly jrrd *tipt*l'.iOI i, PUKE "'BLuaprbii ‘Rnnrflaa" (Huibdihil 130 

L«crp. ilhuiEntiBML. -I*--, > K.flnn^r[r. Jrfirtlftlio ns ul^rn. I will Irn i -w r*nt« 

dehT-M-j ch^rEM. ft [ *'»1' f may rttm-n I? ihj-* irjd n™, to4hW HuS 

if r pr^jf-r m L Om.it, I T, Li: rt-jid tl.DC niter lUe»ri, tP-00 * n.iHuS tihloL 4m.*e 
(|{M«I0I TfTj 1 1 rvi S J]rlc*> i.J ceiOL- 

W«*n* 

Addrr-Oi 

EropJojed br-,..... ........ m.m, ■ n 

AddmU j ■..,..icir,irti,hmH|.ii ■■■ ■ 1.1 r. i. ill ■ . ■■ L i If I hi, II II I Ilf ,«i, ■!■ I, 
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WELDING 


oxy-acetyleme 


GEORGE P. JOWETT 

Champion of 
Champions 


N FREE BOOKS of 
BUSINESS HELPS 


I’ll Show You How to Do These 
12 Stunts for 25c 

A. Complete Illustrated Course 

Amaze your friends with strong man feats* In a jiffy I show you 
the inside oF doing the 12 strength stunts featured here, I have 
proven to science that brute strength alone Cannot aCtomp] ish these 
stunts- [ have proven that you must know how — that you must un- 
derstand gravitation and resistance and when you do* everything is 
easy. 1 point the way with ray short cut methods so that within an 
amazingly short time these stunts* which now seem difficult, become 
easy lot you. You will soon amaze your friends, Yuu will enjoy 
popularity and he admired hy both sexes. 

The inside, easy way to do these strength stunts has never been 

revealed before. I show you 

FREE — The Thrill of Be Inti Strong 

Those who wend tnc at once for nay 


IJIhe I ratfnJ course showing how to m.'u-Tter 
12 Strong M 641 ^t.un(Jt,wlill receive fttuiO- 
lutdy free, a copy of euv wonderful book , 
■ -T FI E THR1 1 ,LO FHlclSO H i ROM G . J 
It contains photographs of strung men 
and shows how easily you too can have 
nerves of steel mad tnu&cles of Iron. 


how with my illustrateal course 
for the small sum of only 25c+ 


Pfiii in the Coupon and mall Immediately to 
■ The Jewell Inst Mule «( Physical Culture 
I 422 Poplar St., Dept 4Ha, Scranton, Pa* 

Du.ir Mr. Jewett: 

I anl enclosing 25c, Pfcase send me your 
special course which shows 12 Strong Man 
Ktufll-H made easy. Alsu setld file the free 

of ‘THE TilKlLL OF BEING 

G” 


I 

I Diums ■ 

I copy c 
1 ST RON 

| Nome 


Taught bv Actual Welding Practice. 

Shut St«L Stria*, 

iirtinw 

URSFJb-KNKfrLL AT ONCE 
Also Coann in Raism*. J^kcr-leilY an* I Auttirimti-lka. 

Ftifi Info rwi-flftVft Frc c on Etywrst- 

Coleiii in Electrical School. ItiSS-X KfllnSl.i KinHf City, Mn. 


No 

tlirM.1 

U ! v; 


Every Family should on?n this !Sewe*i t Greatest 

l:\CYCLOPUIHA BRITANKICA 

Write far FREE finoktel 

THE ENCYCLOPAEDIA HR ITANTVICA, Inc. 

342 Mudittoii A vc.. New York City 


TELEGRAPHY 


iVc publish over StHWIome study Bonks, each a complete 

Boomh on 


treatise ol its subject. 

□ Commercial Art 
Cl Lettering 
D Advertising 
O Sign Making 
n Radio 
G Aviation 

□ Painting 
G Silk Screen Process 
and many other subjects. AH fully described in nur FREE 
CATALOG. Check tin- subjects in which you art interested 
and write today. 


We ha vc 'JiLin or u Lore for y Oil. 

□ Decoration 

□ Automobiles 

□ Battery Work, 

D Electricity 

□ Carpentry 

□ Building 

□ Contracting 

□ Sheet Metal Work 


FREDERICK J. DRAKE & CO., Publishers 


(Km tDc WM~*1 toil J<AII.AAT ACCOUNTING. i*uiht UotentBr. Bh 
■hluriw. Thus nd ••.» i!-r...H UT!«Bt lr.ri(,-. EnAmed h Ttktr»pb, 

Bhiiwts, itidre iii'l Gch'efaiurru • j .. vs im.uc* to Idt 


Room SOS — 179 No* Michigan Blvd^ Chicago 

Drake hooka are for sale In all book stores. 


pa«*kiTi- r.idflt rfw. oopo-i iHtmuTt, Jaw— a., niMr»in>, in*. 



dr 

GLIDERS 

Designed by Clyde V, Cessna, 

Pion^&r Aircraft Builder 

I'frife for Free Catalog 

Cessna Aircraft Co. 

WICHITA, KANSAS 


LAUNCHED With ONE-MAN POWER! 


. ... on Land or Sea 


An *mcTusT™ Cksto f+atvn* irt launching equipment now enables two 
persons alone to operate end fly the Cessna Glider. It's unnecessary 
for 8 or lO men tv heave and tug on o shock eoid La launch the pilot 
in the- gir Far only a few minutes gliding. Cessna Gliders con be launched 
by one Plan alone . * * . arid they fly longer and higher loo! 


Cftpinq Gl idari ca ft o 1 h» b* rqvipjwd with panbrarif 
Var water flying. It i great »paH behind 4 kwt 
Form a ctub in your vicinity njw Get in 44 this 
raw, great,, instructive spert and <*tilly Item the cor- 
net Fundamentals of fhdrig, Vrile ta4#K fer P4<TipF*ta 

pftfartMtiart. Defll dtlay- 


DEALERS WANTED 



WITH LAUNCHING 
EQUIPMENT 


COMPLETE 


,oo 


FOB WICHITA 
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I’m making real 
money now” 


“Reme mber the day you urged nie to send that cou- 
pon ro Scranton? It was the best thing J ever did. 

"Mr. Carter called me In today. Said he’d been 
watching my work for some ttme—ever since he 
learned I was studying with the International Cor- 
respondence Schools, 

“Then he asked me if I could take over Bill 
Stevens' job. I told him I was sure that I Could — 
that I had had that goal in view ever since I started 
my T, C. S. course. 

"I start tomorrow, Mary, at an increase of $60 a 
month. It's wonderful how spare-time study helps 
a man to get ahead,” 

For thirty -seven years, the L C, S, has hcra helnin.fi men to 
win promotion, to earn more money, to gel ahead in business 
and in life. 

You, too. can have the pCEitioh you want in the work you 
Hkc best. Yes, you can. Ml we ask. is the chance to prove it. 
Without cost, without oh Ligation, just mark and mail this 
coupon. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 

"The b'jtfrtHflJ (.'nit: criity 
BOH 5 fft S - Scranton, pEnna. 

WflfwHJt umat qr plea* Ernd me- 1 copy r-C your took- 

let , "'Who Wins and Wliy, 1 " and full particuhira Jibmit Uu.- subject 
before whitij I have marked X; 


TECHNICAL AND I 

Arch Itec-t 

Architectural Draftsman 
hull. Eh i,' Estimating 
VVittKl ftfmwurlilnBr 
f'ciatraetnr and Builder 
structural DrallHHaa 
Structural Knjjtneor 
Kie-rlrSc LVIrinf 
Electrical Enklftwr 
Elec trie Lighting 
Welding. EleeLrle and Gas 

I trading Htiop E 11 ueprlnUi 

TolncrasiH EnifUWftr 
Tnlr phono Walk 
Mi-tnunicftl Engineer 
Mechanical Uinflfninli 
Marti Snlit □ Tool maker 

Patternmaker 
Piik’niicr □ Tinsmith 

II ridge Engineer 

liriilgo ami HulJtltoE Foreman 

GasEnpinrS- □ Picsel ^igtnca 


noustrial Courses 

I i A utmcK.ljlla Mechanic 

1 rMucihimr Q Fitting 

D Heating □ VcnDUlKm 
_;Hhcet Metal Worker 
Steam Engineer 
stean; Kier-trlc Engineer 
Civil Engineer 
Surveying and Mapplnrr 
lie-frtEeraldnn □ Highway Enirinct r 
II. It. Loco- motl v^a 
it. It. SHtleu Funma n 
"] It. It . iJ ri -.Ige :m ■ i B ui tdiny Fore ip .i n 
ASr CtUltei G TtalU Otwritluri 
HitliWV Eff£rli’ l "H-rtns 

□ Cbeiriistn 1 □ Phamwiy 

□ c™i Mining Engineer 

t ,\ 4 TiJK»tEon U Hinliernmfecr 


GTcsitk Cfp'Hw*r or HupL 
F CtiUoin hlunufacturie-K 
| j Woolen M:inufactU.rin 2 
n AjrrlcuUurji U Fru 61 f inuring 
□ IVultry ITarnilnif Q i-tadio 
Aviatluu Engines □ Marine? Ercjlrtctr 

BUSINESS TRA1HING COURSES 
rTRusintw* Management I iRu-dotES CormpMvderire 

n 1 mrt. Man j Kcmrnt l J Lolle rJ tip Shew Cards □ Signs 

IinSuiLrldl Manure men*. I 1 Stenography and Taping 

Perwnnal AlaiuBenifint PCorturtcto CMHmeMlal 

Trufflr M unapc m cnl LJ -T’i vE[ Ftenire G Hull Carrier 

Accountancy |..| Ci..st Aecounl»nl I | Railway Mall trerk 
C. I*. Acruunlaat LI Grade SttuMl Subjccte 

HtouklteepinK QHiilh Setwwl Subjem 

j Secretarial Work :] College Preparatory 

j Spanish □ French J Hhistratinff □ Uarlotmlng 

j Salts uiunsbip- d Advertising .J Lumber Puakr 


Name-,.-.,-.- 

AdJrcri 


..State 


cut „ + „~ 

Occupation .......... ,, 

If ttiwifl# *» (’ijuptflir, jfind ffli# r^uoiii to file PiKrnaf HtmGl t'jr- 
rspjM-JuftaKio Ifc-hotili QanmU^n, Ltun'UwI t Mv«-tiviil 4 G’mioil-J 



HE 



THIS BOOK 

7 


Study at Home 

Legn Liy trai ned men 
win high pqsi Lions and bif suc- 
cess in business ueh! public life. 

Greater Dppartunities now Uuju 
ever before. 

Earn $ 5,000 to $ 10,000 Annually 

We guide you step by step. Degree 
IX. if, Suece»hileradunLe^ t n every 
section of U S. Wefurniah at I text m*- 
tersuM nn:E udine 14 -vpq ume Taw Libra- 
ry . t L*W coat, *qiBV It- r:iu Valuable i nttT- 
«dn( 64 - page bonk free. Send fori t *MV>- 

LaSalle Extension University, Dept 864-L Chicago 




Learn my amusingly aucccr^ful sj-slem — rij^ht at home — in your 
spare time. Let me train you for real success. I^t mo put you 
iii tour Ei with I jijuc business. Let mi? do for you what I ha v* done 
lor othe r w] dc-aw edeo men sn.i wnvni r-n , ]"), H. Garrett FiayflT 

M lute Siilti'.l in one wwk hpFote I was half through your train- 
lug." Mr J, if, HA^tsugit sayst: •‘Tfavesflld two lota’, recitivinjg two 
liunrinMi and. lort j^LuiU (lollufa In comm L**ionM . Ffav« fine boy-Lii^H 
lined up." M, 1- Stokm says: "Mfldfi $ 9 fK> )n three mcmtJifl in ray 
a pure time.’' Head your namO aurl addrCaa at i>ncfl folf my n«w, Ikce 
bOf,Ji. HI Jli,w to Bfiomf a Res] T-Viluta NtiMlMbt,” RiVlnE lull TActal 
about my muftTkaUte Honae-Sffiudy PpurjB,niy Free ftusiiieM8ervE<» 
And j.H.siU|vfl proof of big su-cesas. Addrc^-i PltESIllFiM'P. Ilept. lffl- 
-l-l. Asucr’if-an iJu.-i.lutas is udders., iii£,, East 42 Street, New 
York, yf. Y. 



■WTinther you want a Job at good 
pny or ft riiftllly proUtable business 
of your own — the i'oultrr Industry 
offers you more than any plliCr, 
There’s a Hhortftiie ol poultry meat 
and etfga — u “hrn-tajte of trained 
puuttrympn, I 1 train you Quickly 
at home- to till a pood Job In f’oul- 
try— and our FREE Students’ Em- 
ployment Pept. wi 1 1 tie] p you get onel 


Earn $2,000 to $5,000 a Year or 
Have a Business of Your Own! 




tun Tlm< or Full Tim* 
YOU Gin Caih-ln Bifi 

No matter where you 1 1 ve- 
rity, toms or country — or 
wtout y imj fto now, my 
proved methods win unsure 
yttvT Kh£cceK4 rig tit Troni the 

rttiiTE , n Iwifii yW TlfcllfcQ frrjin 

S2.fli>r> r n %ft ,nr?l> a yt*u nod U81 

AfjL Jf yfiu tth piaic y&wt 

iiwn busiD^ni. V\t ftlm V^iu ImW t-p 
vo-TtiF tiny iriyeHffnriii lauli* 
tlS 1 iri-rSr fliiil-u |i ixllrjp j Wtui I'« 
cItjIht J-.'C thouHimii rtf l^'lier* — 
I ran da lu# ypta> 


FREE Beck Shows Way 

Big Fay and BIG Profits 

Mall coupon belnw TODAY 
— tor my TUg NEW FREE 
Bnolc. "How to Halite Poultry 
for Profit." My fcirty yeans 
at experience arc youra. The 
Poultry fndufltry 
needH YOU. Ybu neerl 

rav i™k. Oflt il — diivd kf L 
Jt> Sim Hr Ihn IHtl Un« 7 

Urn's v.-itrUir fui y- -i in 

l‘OL'LTM¥. 


to 


f 



Mai) NOW for FREE Book 


NATIONAL POilLTRT INSTITUTE, Dept 41 f-N 
Washington, □. C.. AtTn: Hawj H. La men, Pr«, 

Dear Mr. LAtn PTl : Send me yoUr FREE Book, ^ How W RaUt 
PiuMtn/ for P-Ffl/ri." I waul lu knew mure about my Oppor- 
tunity to piftko 42.000 to Sft.tHK] a year, spare Of Pull time. 


NUinfl M + ■ 

■ 

■ 

Address, ,y* t , t t + , ..... ] 

Hl»BSBHBiSSBSSliiiaillll«ltCftlll*iillfI*MaHB»BBHHa>Blfli 
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N. Y, Iriiittuteof Photofirapliv. 
I>ent. P-1412, 10 33 rd St,, 

Yoik, fJ, Y* 

^V 5 jAe»rl , rrmt ,nr i**it I a II Braid! mr rl ropy iyf 

ii nd i2i' Ln 1 1 pi .litxsut Lift* | C3in qualify u; 

( 1^1-atic.Ti Plrront CaFimr&ftiiLn qw £ 

C ) "Si PI"' FM^frmpliw iif £ 


.■1 ddrtr a. 


■SliUr . 


Be The Man Behind The Camera 


BIG PAY 


A to $250 rmd morp a week — that’s tbs salary of a / ^ 
motion picture cameraman, the most fascinating 1 - 
job in the world* Play a major part in the production of 
the great mo vice that thrill the country. 

Trained cameramen are in great demand— -not a foot of film can 
be made without them. One of these enjoyable, lucrative posi- 
tions, a position that offers big pay and future unlimited, can be 
youitt — costly — quickly ! 

EASILY LEARNED THIS NEW 

Now, right, at home in your spare time, you can quickly qualify for * well-paid position 

as a skilled Motion Picture Cameraman, 

Yon learn everything there is to know about 
motion! picture photography — from short 
news-reels to great feature pictures. In an 
amazingly short time you will find yourself 
ready to step into a high-salaried position — 
capable of going out. “on location” anti taking 
every kind of moving picture. 


SEND FOR BIG FREE BOOK 

Write today for yemr copy of our FREE book, 
wtak'k gjt’eg full particulnrs about the ever- 
growing Reid of pbotonrsphy — motion picture 
projection and photoffrppby, "still" photog- 
raph y and photo-finighing — and eltowa how 
you can quickly qualify for a well- 
paid position. 


COUPON 


YOUR 


ENGINEERING DEGREE in 2 YEARS 


LAW 


ffjr ree 

Boofc 


U m:,. twlw for FftEU D4-p*r* Wk, + *THi LAW -TRAINED MAN", vMrt, 

•v,:\ haw to FoanlAw |ra gp^re time UJ^uiih Itie Mirk skin* tl 9 HK-Ftli( 5 .f 

tl! l Ji- r Ti C ^ r ' L J lH,, " ,,r RHininrait IvETlI flUl boiiil^P , lndildine llW ,L bl"; l ili'-.nH, 

Ooart ;iiH r ,lctS. Coiab iaati^r, teat mad rua jrirthoii nj Irj, 
^ matarijj brwrr fijxrpiihml with ttm Etanu, Inelo linr 
eli.lUiFa tfl 2 (j-* n ., ipia law lifceu-y. 11,'ivHhF-l hrn ivliirlAlv ii'pnf, *htyi I Intent. 
W,r f ""r . jjJu, h«WIW]flt jmi.ill# iiur rrUIHlICIIK. Lb. K. JwtH nwi- 
tarred. Slodwata failtan , Jaw nuuitfat? l£WrM, MAhW-fUel Awtamnaat. 

WrH# For 1K« bQch today. 

b LACK STONE INSTITUTE* 


Many Other Government Jobs Obtainable 
Steady Work —No Layoffs — Paid Vacation* 
Common Education Sufficient 
MEN— BOYS u UF 


ravel on “Uncle Sam’s” Payroll 

$158 TO $225 MONTH 

Mail Coupon Before You Lose It 
/TrVn ^TNTr7TuT“D7 P r h«ta7tLv" 

/ Sits: Ttosb to me, without charge, tl) Full particulars. telling how to 
y bccviDG a Hallway Postal Clerk; (£i genii copy of 32-page booli. ’.'Hew 
/ to Oct Steady 13. 0. Government Joba.” with tint or many positions 
/ D-htalnablo. 

/ 

y K*mc 

/ 

/ Addrjaj, . 


LEARN WATCHMAKING 


ST. 


Sad beMme Independent. Wc 


HO. 


rnxily, permanently corrected. Win hap- ] 

I fliLni*Nri n.n-T -marc ■«■■. Ankfa^ full Inf > 7tinnl Jim 

" ukI B-V-flClRl fh(uwvrot>ri rr-eard. flmd dtraff*i 
l£P7? Wuod»*r*l A™.. LEWIS INSTITUTE. Delrcl 


Want to know about airplanes? 
Send for catalog ncnni 


Ev cumin atimo non-esseHtiala and intensifying courses, Tt [-Stair College 
offers a Eachrinr of Sciuriee degree in engineering in 1 years, Cminca in 
Aeronautical, Civil, Electrical, Mechanical, Chemical, and Administrative 
cntincciing. 

Thorough instruct Hern aecordinir to individual ability. Ho entrance 
examinations, Students who left h iprh ecIioo! can make up work. Living 
expenses and tuition tow. Graduates bold responsible positions. 4fith 
year. Kiicer in fk-pLetnb^r. January, March and June. Write for catalog 
now! 460 Coll-ece Sth&RT. Axcoi^, 1st ham a. 


1 TRI- 1 TATE COLIEOE ■ 
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NATIONAL AUTOMOTIVE SC 




Ai&fttu „ 

Jp Qty . 


LOS ANGILES is rhc mosc fascinating city in the 
world ,.,and the tenter of America's raoSt rapid auio- 
motive industrial growrh , , .the ideal city in which 10 
live and train tor success in the automobile industry. 

Become a COMPETENT AUTO MAN 

National js an approved trade school, where in four 
to six months you may graduate as a practical and com- 
petent automobile man . . . prepared for employment 
in a gigantic industry where Steady positions await 
students of this inStinickm. 

Train in this "SCHOOL OF SHOPS” 

Competent instructors teach you thoroughly all branches 
of The Alto Trades, You actually work on the latest 
models of all standard make automobiles* for National 
is the most modern and completely equipped trade 
school in America. Life Scholarship Pur vj leges. Learn 
by National's famous "Actual -shop" Method. 

Learn this STEADY PAYING TRADE 

The auromotfve industry offers ever increasing oppor- 
amities for trained men. Factory output increases yearly 
. . . and thousands of TRjU NED AutO Men ate needed 
ten keep pace with the growth of this gigantic industry. 
Starr training any time of the year. 

Efficient EMPLOYMENT Service FREE 

National is i million dollar institution, 25 years old* 
boasting 22,000 graduates! No previous experience nc- 
qu ired - no age Limit . . . start any time. U nl i m [rod employ- 
ment service to those wishing to earn while they learn. 


NATIONAL AUTOMOTIVE SCHOOL 

UepL fJ-T, 40M Ftgj««ia Su* 

Las Anjt^ltB, Calif ofQia 

StHtJ mi, ifewUi«3y &«, jswi# big ilJuaeatol 
Oiij.ijjj af Aiiiiiiifloeivf OpjTOt (upklrt. 



nm to ssoo &jk*!lto 5 

DO YOU LIKE TO DR A IV 7 

flllj- lion'* FAUOiin CnrtoOD Book WillTetdi 
You a Mi tti pi e— Cum uipfce— l nteTf^tlnfl Con me 
in ( ’rirturmlnff. crms-Lst I hl; of 3ft Ininort-i Jlbis- 
tr.itP!t with over CLtH> original ft rnwinga by fine 
of America's! fumnua cartoonists. Xo bettor 
Course at ftny Urine. ISi-nt postpaid any pinee 
on I'cirih for utily 5-1 . 

Hasts/aafon Guaranleetl. 

□ ILLY HO M'S CARTOON STUDIO* 

P . O -&P1 960 ft HOLLYWOOD. CALIF. 


RUPTURES 





Need firm but comfortable 

Thft patented Brook* Appliance 
retains securely without annoying 
springs or hard puds, and allows 
full body freedom. Worn and 
praised by active men and women 

in every walk of lite. Over f? ini J ion 

sold. Sent on 10 days' trial. Not ob- 
tainable through any stnro or agflht in. 

II. B,. but made tn individual measure- 
ments and pent direct from M&rnb&ll 
Full iiiFurinatiou ami free ES-pnge Rup- 
ture booklet sent ill plain .Kaltd envelope, c, E. Brvok*, 


BROOKS APPLISNCE C 0 . t tOTD Stale St„ Marsha, Midi. 



RRECT I 
Your NOSE / 

Improve your appearance with lire ANITA 
NOSE ADJUSTER, Shapes flesh and car- 
tilage— quickly, safdy and painlessly, white 
you sleep, Results are lasting. Doctors praise 
it. ftH.ntKJ USetS. Wrple !nr 30-Day TRIAL 
OFFER and FREE BOOKLET- 

ANITA INSTITUTE, 012. Anita fillip Nftwirk, H, j 



i Hotel 

Positions Open 


IJOTEI-M, restiuranis, clubs, apar Uncut hotels,, hospitals, InaiL- 
n tulLuna. sfiUcnla and cu-UegHH everywhere need trained men. 
fiver 70,00ft high-ctaas posit kms as Mansser, A^L-tgnf Manager, 
Steward. Ftwra Clerk, Spodit Director and f cores of other executive 
p 4 M)|ii»u I2..500 lo $10,000 a y^r open annually In the hinds 

of the United States. Nearly LWu billion dollars' worth of NEW' 
HOTELS, CLUBS AND INSTITUTIONS bain* built this year 
Will iai‘i‘ft. over 200,000 trained men and women, Hotels start you 
n( Milnrles ngi Pi S2,. r r00 a year with 1 i v- Lnfif usually Liu hided. At any 
time there are over 1 JJOO poslUoru open. 


Previous Experience Unnecessary 

Tub r«3 liAT? CM jYtbra ^-i ml ific. Iii^-|,av pnaLtLcinj. Th ra put S: mill i lint llom» 

iJ piBifti.M. *nt i* iyi “w hm 


Study Plant — , .. ... . 

alilv U-HFI 4 li| I«w». A CIH^I ■s.nL-*r:.uul rilueaLiv.ii u.HlI JJwA ,aMd. All «I yihil 
tfALiLilif llixftc-r CTifes ptfPDML #TiWi^i"i'“>n nc i:\mffd J^-Pli, WM IlU DHIB HPpfllll'tra 
JHADAEIIU Ccip.Jtilt 3 .nL t.y inri-r SDll Ik^lrln EbniAIVt Th# Unhdrd Sw-M. Qffillfl 

tiidhF for Fn-w En4i “TOUR »«0 OF FORTH NITY" enpl^iiniu uar Mc-ncy-Butk 
AETtciTii-i^ -*nii ^wwjtic Ihm» we i ail LreLn jau far dch> c«[ Uuw ppU ndkl pwilitwii. 


FREE BOOK COUPON- ■ 


1 1. 1*1 If, HOTEL TRAIHma SCHOOLS, 
j flHHH CM- 3 SS. Wnih.lfllltlfl. D. C. 

| 3*Dd n.c wjehrm! ia-il.tEik.Uia iIil Free b«A. * I T-aar BL( Opporlunily," 

j Hmmtr... .,*.**.**. - ... 


Cif v . 






POPULAR MECHANICS ADVERTISING SECTION 


33 




taught by 

Actual Practice 

ffi fldft of AlUtl-icu fi fiircrniKil 
iimti tut ions for trade training 
E^TAUllfilll^D 1 902 

A Jpeffp/ in 

Mechanics and Electricity 
for Automobiles! Aeroplanes 
and Marine Engine* 

Individual Inulruction 
Start Any Day 

U ,f nM fa r f REE r-sfiitog 


LEARN 
BY DOING 

of ill 

branches of 

ELECTRICITY 


THE NEW YORK 
ELECTRICAL SCHOOL 

44 Wert 17th Street New York City 




ACCOUNTING LESSON 


t wonder about 
:co unting: Courses 


Find oat about thiv 
one by trying it free 

Ek i tid for our new booh, 

'"The Acentinlnrtt-Wh-ci ha 
Ja. What ho dwr, 11 ow t* 
become nue." aji4 tha first 
l«»n frea of ebanre. 

In reply ji | c ■ -h r. 4ji ntale Eijjie und po si I inn 

JNlTERNAri! QfcAL ACCQUHTAltTS SOCIETY, ILC. 

A Division of tb« 
ALEXANDER BA MILTON INSTITUTE 
Ucpt, jft, Sill Si. Midifgao Ave.. Chi --u 


Government Positions 

Clerk Carriers, Ruud Carriers, Railway Mail 
Clerks, Postmasters, Department Clerks, and many 
others. Splendid salaries, easy work, vacation 
with pay. Only comrtnn whiwl education required. Ex- 
nnuntittinis uften. -11. S3 7 iippolntmi last Vf'ftr. Send fur 
Onr Civil Servlr* Cikte\n«, Nn, fi, COLUMBIAN COR- 
RESPONDENCE COLLEGE, Washington, L> . C. 


G reat ]\Jew I nvention 



For S««hfln of Htslth — PAwtr-’ Btauty 

El. CO ELECTRIC HEALTH CE HE RAT OR 

(".■'ifnl.' j Knr q 'IK&njrViulrl Hnv, X!vr;»a»rAl t tbMtion. 

.Ns,-d>caL rjn*uk--ily *nd U«WH' Vimit «f Nxli-n'* Hiii-itcnl 

i lutLitfn Ai’rn Ij . F*ir |Lu.pr.r Tulniiilt xl S™ l All, .13 
Mill* jH'r 


rpre ttnnif 1 1 1 nnlth, Power. h**u(!i-" drtrrlbln* CHIb 
■ ntt DUUn llhul Nik InflnEk*. Ht^vil*hkd JUiH- 
pH I 1 RHni b*ot i i»ny, lh- *irJI:r pfiT-r Wnlfe- T*d»>. 


Llrtdi tnun A Co.. 2322 Indian.* 0*-rf C-134.Chfci«« 


LEARN TO FLY 

while enjoying the 

SPORT OF GLIDING 



“The height of enjoyment™ 


It is great fun to circle and soar about, hun- 
dreds of luet in the air, in n W ACO Glider. 
There is no thrill quite like it. Experienced 
pilots are enthusiastic about it. And those 
who are just breaking into the game have 
the satisfaction of getting practical flight 
training at very little expense* For the price 
of the WACO Glider, complete, is only ^38 5 
. * * less than the average lee for primary 
dying Instruction* If that cost is divided up 
among the members of your Glider Club, it 
means that you and your friends can learn 
to fly at a very small cost to each one. 

The WACO Glider is designed and built by 
the makers of the most popular commercial 
airplanes in America* Detailed comparison 
will convince you that it is the best buy on 
the market. Ask for the proof* Send for 
WACO folder ™GN” . * * today 1 

THE WACO AIRCRAFT COMPANY 

Troy, Ohio 
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HU mum 


Be wise— be fonesighied— if it*s good pay you want— a steady job with 
a mil future — answer the call of Electricity — the "daddy 11 of them rill 
— the giant of A merican i ndustiy- — one of the world s greatest employers 
of wolf paid men. 

Learn. Electricity first— learn it easily and quickly in your spare time- — 
the L. I— Cooke way! Prepare yourself to step into a steady job, 
where others easily earn SSfl to 5100 a week and more, in Radio and 
Television, Electrical Contracting, Power Plant Work, Aircraft and 
Automotive Electricity, or Talking Movie work. 

Today as never lx? fore Electricity, on which all other industries depend, 
- JT 'rs amazing opportunities I Get into this big pay field — act 
now — learn industrial Electricity! It. s the key to success in 
^ tlie most interesting, Iwat paying work in the 
world — and it’s remarkably easy to learn t he 
jli r*s. L, L. Cooke wav. 


I electricity 




AVIATION 


TELEVISION 


Learn Electricity the 

Cooke Way and you learn them all ... • 

Practical Electricity, Radio* Television, 

Aircraft and Auto Electricity. It 's the 
great A LL- 1 \ -0 X K Tra i ni n g— made 
easy by the famous Work Sheet and Job 
Ticket Method. You learn by doing! 

Six Big Outfits of Tools and Apparatus 
furnished without extra cost* 

Write to 11 headquarters” for advice and in- 
formation — investigate the school that- is now 
preparing hundreds of men. and has prepared 
thousands, just like yourself, for big pay jobs in 
the world's greatest industries. Don't wait- 
the coupon for Big EREE Opportunity Book— today I 

L L. COOKE SCHOOL OF ELECTRICITY 

Dept- 1C 


RADIO 


21&D Lawrence Ave, 


mail 


IGNIT ON 


CHICAGO 


L. L. Cnakn School of EltdrUity, 

Ocpl. It. IJ.su Lit«rci|re Av*,. Chkago. 

Wit how wild me your tmok 

‘’Swrnts at stirces in nmmiy" ami tell 
me slCwuI your ALL-JN-OSJ5 Tmjnlniz 
your Muncy Bark Auft^iHn'Ut and Job 
?Sfrrvlcij_ 

.ViLIQi! ., , . 

Sbwt . 

City . - , , * * „ .SOW*- ........ 
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Classified Advertisements 

WORLD'S BEST WANT AD MEDIUM 

Advert [semen es in llm section. 35 cents per word, eaub stiseilion;, minimum ]0 words, payable in advance. 

To be printed under proper classification in September issue, copy should be in our office July I 3 th. 


ADVERTISING ACENCtES 


ADVERTISE L" I LruHni! Sunday tiCWS- 
papers, H wurdi ?13, (HI Jvicelienl fur •■m- 
Ijtiplnir help nr o[ppnr- 

I Utip Lea. informal ion UJfla best paying 
&,3(Lefl. malFuriier weeklies monl Idles, 
m iJEIeik lJil*, evelrlliJmt. Free. 

Aserwy. Great Nkrlhrm iMulp.. l.‘hlea»o. 

' l : KT 1 n tti ' *i h et i I *1 n£ Loaru Piun-hvi m 

liiMiie, ^iiiiTlen's' tinner r-n.ify Sin t-a--v 
film,. No U'Tit bfn)ts used, Ptaetlral w*irk 
Old established fhon|. S<-»d nniifo and »•!- 
t.ir Imirt^ln]) free booklet. I sei - - 
1M’. t- School of Advrcrthlhg. Dept. 31" I.’. 

foil) I Michiga n. Fhl-r acn. 

TP Adcer L it Ing. nr afifiur pi nHwiTFeT 

ii rlta Haughty MFft Agency. roundel fo™ 
for sdverlDersi fur foer P5 1'^Fi ' nMs 

u.itltlnir, WILL ?ti vo ymi 1 1 am.*-, oilntny. frier, 
;tl Plrkcrlnff Bldg. - linrlnn atl. Ohio, 

jjHTillN Fanvsi saers, dlslrlbumra tlimucfi 
tnihEkatlnn ndviTtltlnij. Martin, ST ii II U cut 

i:;d, New Yurlt. 

iTT:i'OJt i; Adv rrMslnn Ki i Nr • MfoiF No 
din rife, -3 J'«m in Irti-dfKNi. The Iac^i; ’ t 
rl a vsllked iri'n '■ In flio w'JTbl Ankimti 
Advert 1 ring Agency. lOQ Nfl> LaSallO St.. 

FhlragP . I Id . 

LI) III Alb '-n I -:r: I - It Jit 1 I mi I' 

4 E nns ,-s. 1 njrlui Ec * e-vt n t ti In Z- Lou est rttea. 
K. )1 UrnwiL AiLeillsliig Asciuy, 1 Id M- 

ItraMmrn, CMfiiq. r . , 

'"Tnvj'll'l |si:n^’ Grand fiiew - advertising 

directory knl Ihe jwe-- Wr-t- Mdny 

for tiw oopjr. American Advertising Astne?, 

4i>ln Lpwis T.,1i':ln, Old ' 

' TIM# LAninf* In Applying for uaLrnfo. inm 
nages 1^4 II ml "LIl-i. Flltrimry A. 0 IT H c .i , 
HTpLHlercd IVeni. Attorney. Vt'ashlhjtiQfo 

it. £. , - 

““I'M'li I ifoplay mhrrH*emen1 ■ i» maiM- 
jpfries yea,r S'JL Wnod'si Popular Services, 

Atlantic Pity, N 3. 

“ft BACH Moutherii N egpw-s liming h their 
nuin nettsjupefo Write Et, I., SLriekkri, 

Jr., |1 oa Staunten. Vn ; 

“ VllVK'tiTfSli In rumL week I id*. Clitl 
frre. Merer Agency. HI- Hartford, 

1 ,, iilI h. Mn, 

' FQR ADVERTISERS 


^IlVEHTlSINO : 2m %Vnr(tE. r - r J inagarHies. 
i ; i ■ : ibree insert Inns. SI. he; ctm-UUr* i,wUv l 
<nn Sl-'JEI- Mailing Bureau, I^u-nciiiia, 
Unlit- . 

ry'Mli" i iirtiiOids ilruvvn Tur rnhcrtlsemetits. 
It. Llhrrl y. N. Y 

“WoflTi S— hrniii weakllei, 
ft SSiitiL. Wami.sj»rin_Kt. On 
— AOVKltn'lSK ’ Ift coimtiiT pnprrs: hnv 

Itst* free- K&aiar. Hartford niilc.. 
ChlCHg n. . i 

TiffltTV-lvoni) a3 '« 1 1 isrnircii s ye.ir'.t 
tub'ieripElan. 25e. Aibmve, l'Lciltil jier m 
fqirr. 

SAL £5 PROMOTION 

WRITT, Any jqlen tel far er a fh-ert t * nnatU . 
Hue dollar. Advert I nine ep uri :i [ L 
t LiitmE »ijnTfohf< Ktunnri ». fll'l Plnfl, T.-ihe 
I trteji. Oalir 

; 7 y PING avr-CF 

31 AXt"'S''i:ri"l ^ -=;.-■!■ Llie.It i, n). I:i'iiil:i- 

ftnns. err., fi'rertly typed. Bcn'l Tyntlc «nil 
ai!h*i)nl you Chink Tatr. A. Finnic, l.am- 
IkTUIHp, N. .1. 

HAILING; LISTS “ 


NEW Jlil] orfier Halt for mnl Nrter 
lii-fofLo rented! Ilnrjritirt !>rli-e- for jammer 
irsi-4. iRn.ofm kwiiwiL LkkiK tmyer*: :m non 
utmlien bui'eta ot eon met ie-.* : US . 0iH> wtjhirn 
liuyen of reducing mrtet*: 2 lin.i)i.ui men 
huysts tif li t I c preitars Mrin« ' anil 

w Biicn buyer.' nf amti sumnorfi It eer?i, 
11 1 ri ijl.i it A- Thiilen. Im\ , 'IT- Irving Place, 
Nevr Yi-rlf. Nfo Y, Phane Al genq u Ln ill 7-1. 
MAILING T. I *t * p« I.DiVj". Tfoml^ 

If Eiiist r: . I li New Ynrk 

! . “ i " i HI' FI ' l. Ripier-*, Slav Hieing. 11. (111. 
Mien Co., VVIld'irtMHl. N.. J. 


UirsrSKSHMEN! liir r- i-. \:iUT 
Ymir rjFfilEaPi mailed i.is ImlL:i 10 m ml- 
riresw*. SI. ill; V' " fo; im* I.kiui. fig. mi. 
P. |l .li-*Fij, I'. O. Itnr 37 >, IVuniiay, In iLn. 

“ fl LJ t D M 0 fl I LES 

TMIK l nJrttMO .ihiilnm; f ? 7*31 ml ■. See 
pages 1,11 ,i nn! t’Urt'Tire A il'llrlull. 

It eg l df rad Patent Alfomey. Wasliitiglun, 

[i i‘. 

Ali'T'n'su « J PL I EH 

^ — i ■■,' 

- ! «■*■£ , I I’ni tur ami stlter. iviilmirr ■ I,- 

trlrlly nr itiin i Inerv. nuiir-intci.Nl jsia (n 
tarnJ*h’ U pint ran ?-t pTepaicl, llUn- 

jprlal To.. Are, .fo T>et*iuT . IN. 

I-. i j-lm ■ "JiTll' Arr ^^■e3f^^|LE |i rr>i[bg pfoat- 
ul ■ I l* auloniBtire hlinn- Ka -v pay '.sen! * un 
iiiv*ijllne "i alei'lrlc, 3 T> <1 ■ i ]?' :!nr- M'fld- 
iii-r ! j : * I- S- m Its M-vnt. Tiny. OhEn. 

' ' SPBlNtia’ til SJ [erne J ! — I r m t er- at _ inr I - 
rmlGef. i’nr Hit- untsy l wheel I nuke rwla 
nit i ;i 1 1 . A-k ymir lLiviIci. UnlvarsaJ Spring 
t'n_, (irurit Jtiii'Lil*, Slleli. 

K 1 .N K S Piir iiiui iilniTur Till - fliycnv erfo*, 
t' 4 -: 1 r niff honlc. mm 'll In I st f.r ihe man who 
1 1 ii kri*. it ham a. ^.^7 iliusl rn; li.-n- Seiid 
■t » hinney. .lit: mltc a imitfll a-Hilna for 
■'Maelilntnl'a Klnln." WTitn f- Guian hs nda 
ytiu book pay lU'staaC oil'.!, price nf P. ok, 
Sl.fjh. Pf-puiur jreahanlcq Pre- t, Room S*i L r 
Sfin K. Ontnrin S-t. . rhicnen. 11 1. 

I'ilOnTAltT.H Mlertri l r - uniF sh- ■■' ing 
u;ih new as- 3 rfrandirlitieil, ajinill r-'v 
rrlced test henrheg. Ejsy Imas, trial, 
Jf'li4iell Cnmm*ne. It 't 1MH!, Trss, Oh in. 

IIAO IATOUR : All si am hi nl Friafirt oT 

vrbn'asalf. GuarArtm'd H-.‘n'l Tit [iri-’fK. 
i iiike, m del lu-fcpi.-nilrnC Railialnr 

I'll., 11'!) S'i tt" j| ll:i t-Tl i " 1 1 Lr n . 

WEfclVINO Bflryn'l lif ieFfj a7 Ttin i i I Mfo 

HOtiLpirt e Ly rerlseil 31' 0 edltturJi ef SFik 
Rrmniut Pnirfc; fi'mlitlna e i erv kri ivn fart n?- 
gardlnc every kind nf welding i . ' ct : surh 
u |) - ro-ilate Biitunis iilrfnft waldinji 'il^ 
page.*. Utis-1 nici'il FJi'sIhli h -'i n ■ I Sfnt 

P O. P. Pay i 'i 's: [ii.iii price, and mrinEI 
aipnunt nf (Hid^se mum >1 liven EhipuFar 

Miy-h Ulti' q Pri' --, S U II. ^00 K Oj]. 

torrn P: , Phi i’ll fin. Ill- 

AUTO SERVICE LQUlPMEftlT 

i 'i OtPtC KSSi HIS. Twin lOKmnBtk K Imur 
battery eharpt-rs. JO - sti i Pu t i- ear Warner?. 

I i”t henchFK. paSni mCay 5-n lunnthly. 
I'.ys for tlm'lf LeUhniit Lnye-tnn'ril fluar- 
nntev 1 lYrlr c Keuk Sr-nUu, 3ti,e JE-hij7, 
Trny, Oli to. 

piA Hi IAIN'S fii iiTTi iiunriiiir m 1 hanerV 

■ IripKers ; rltrff-r from f;.. r. ri . I'li-nltir* free 1 , 
Aila ms llarr i 'orpnial Ian (' LiLitiEai *, otiS .. 

IlFil'O.VDlTIOA'Kll IJariMins In i • n p w.i-ii- 
i-r : r iMtler^ chnrarr., iiinpie-S’nTi r lek 
fu’uiiirs. lemnv only m*pH fin aiaiatli‘5 Egny 
tempi and rrUl. ns nnin'-i Mltrhcil Elec- 
tor, tT-i M - sn:;, 'fny Oiitn, 

It.vf^i'EllY Sh'in — FE h>w [n nip. - Mii'i rnin-. 
Dtoir and mulhoritat I ce JnTi.finai ini i - ■. *• r 
rtiroplkd nn tools needed, abop emilpnirnt, 
i barging metbeda, epmantr bat let lei. work 
-TMtS [ilrn eg. jars, o)r. - Lc Piuers aaEo, 
ruRn end fnnil t Iff h tins ImtlElrJrs. ^Chd 
far Ida " "in ■ pii k e tonk and pay pa «■[ pkn iti.on 
[i I us piK».‘pc wlipn Ilf [IplJrFM Snrnf Tf 
P'lFStrle T' S. r^nait si h h n nrderlnp. Pnp- 
uEnp Jlfrliinlrt Press, lieutn SiJl, iOti E, 
rihtarin st.. rtiieatp. 


FOR FORD OWNERS 


At’KiUCA rndcrstupg part* on 1 1 I niring 
gears. Speeds rt boilleg, ItriitElighlji h[ c^m-* 
presKlpn bead. Sec Spurt Fin (■ i fo • ., | [i.ige 

fil . 

T> YK K ' S Pi nn»u i Am oniPhlTS Eneyrl pp*- 
rl | □ l.airrt fdStbm. I ’ally re foe L tn mver 

nil la8e*E foetu repardlnc newest ^to^f]T 
rmmflUi Iv. pi itrawir hi le flrM. ineludlne new 
Jfodrl A Ford. Pu^rutir Mei-lranlm Pjw«s, 
■mi E, ( lei r i| r In St. f’hlrijju. 


HOntRCYC 


TrOTOTtryn.E Parts, nniy asnl used I ; 

free. TSmcr CyclLi tie.. Pine Lawn. 3tlo, 


Ml iTl hlt> ' y i i.F JSatyalii-s. lull i'*t prleei, 
hatitf in shmcsi tnt »taiii[i, Mpecta] aiJaLnr-. 

supplier ir i' I uiT.yckir ■re(!nshflt , ‘ E»i‘r> , <i lib" 

In AiuerFa. [■hvi'^C priec-s I.iitkog nuitnrey- 
rii‘ n i.i i I r.T.ltr Ii ii -=4i Ln the Fiitle’L Stales 
J t. H- 1 ie.y i, r llurtey ITintdBosi Forporutipn, 13 D 
U'cht Main SC : _Ruehester r N, Y. 

ITENnERSON’, Ey. ids for ItulLaji. HarLej 
itsciL mut'OriAcfoi. |mrv, aiuL englnj** ehetip. 
AJerrafl n liver* Inns and pans. P.jJalng 
free. UrdLik h y tV f HHi N. PJili RL. Li>ui ., 
Jlcs 

BE! '1.5 N ] HT t ON Ely Indiana. Ifnrlrvq. An 
Men, It unite l'mcii. Large -folk f.inT prlres 
-Ttn] E V fuF 1 ill L'sl U^-CtJ III !.,.n-v".i' I'atAlng 
] .ii tin h Jlntnrr yele Sates, lvqn»u* i'Ety. Mn. 

ltd ||l,t; Y I i V,’ Idiun ba rg-i I ns # tre~ 
mi'iid m s:iiTllli-e. AiJ PLuikl - find jirh e* 

GimrunLH'ei!. Sen i -I wnli In «ranc« for 
nor r-Uatog- ' Miner R-irltiur \J -Mreyrln 
Knrsains ” Tin* Knuth Co., • , 2.’27 Fend dd 
l.iw Ave.. MHwituMfl 1 . WTs, _ 

llEPAIB With - good' u*ml‘pam. save l 6 
i-r uiMie. ^ut« part> needed, no Lit'-, J, H 
1 Kil-l. unfl l Archer Ave. , Chlea no. Ilf. 


AVIATION 


HE AT II P;iFjii'i | Ml--llll star?* yutl hill Id - 
ins AoutrJea'ti innst ifspuiiir npurl pbims. 
Pntiii rally ipp jimIicl-p eipen-JB. Ivnthu*ta-Kl If 
bullrlcra eve riAvlie re pieeiiire lien tin plan? 
ctftfr ■ml ea*y to faJlnw. OpIJf blicheq! 
p[uaLilv p ,j rt a ti I'd Shipment nf pnrt--i nude 
In piemen rtuntrnlently pnigmsslvc gumpi 
Hu : bl the Hi-uili t'jFasnJ n nipSetc for nnFy 
S 1 fHI, i>rt_ Uni biruit rirlce in arlHtfon hk 
tnry. rpm'i del ly another dav. Si-nd lb 
-■i’iU* In glji.iiir« "P r^ilri for forgr lllust rated 
Pwiiktrl, 3lenih A Infra ft L'orEi.. Dept. Lll 

P b isRO. 111 . 

iirn.it ns sumii mnr *»pi * n* t be 

Sp 'ri nbmts F' qvlmiior hunk pvTcIi tulf pane 
bhii-prlnts, dT3irln>rs- Rhutn crp phs., sires 
tuizea. writhls, nnieriols. balance dlnjcnmi. 
uinfoTS. Iltiihl Iniiiructiim, ■■•tr. , pp'pie pp*|. 
pil'd ?t.im Fiu- cii iUmraft Cvi, t It'ijc r..i, 

Tnledn, Ohio. 

tl mVKKVE A -tS a.| lufi’et fiiTp. J'lnuu- 
■fg"’, fiv I'ii" I i v h! : iiip.iJi, H’orEh 3 1 '-ti Rnr- 
rSrl-c 3.:T Air Tun -I' lrt t!ipi Itinnmt, i!ui 
den Oiir, K, T, 

LEaRN AvJntfon EE Iflrfil^in’s 
flying flclinol, F’linpirtn fly i U p and gnum i 
eiiursen in Anneal [I'pslti-le s, fe 1 1tijc, Sp“ 
i t jit t- iv rave* hppii-, Day uhij idjjtii cl.i'i-i? 
TVrlP? Tar full inrufuiallnn mnl nrlers 
_!tiiTH*_F] v cr*. 71 1 3 A (ler ib Itlflg-. Detfoir, 

lltrATII HriulcftSB — alrt-tufi hiPfort prlre 
hiimirL'dH of buurvi nf Hying — « Itli mFnlrinmi 
attcntlnn and rypifo 1 **. Fust lin hinrt 1 Iha-i 
I'TlInirv m n-r r eyrie iruPts — vet ghr b.ioi-' 
dei»i*n'|.i hie sertbe as StLghr--.r pdecit .if r 
I'rnft mi l rs. Fan Im purrh.'i ‘’U-M □* low ■ 
?13i» ryhiianufaetufed or J1 l'" hrand neiL 
Ariipalfy eunsuiue 30G- less fuel Uvan any 
aarf'Tjfl m.-tfiT En cuufltry. tfi cents fir 
large El I ltd rated bonklri Hnath Aircrari 

i ' firtf. , 3 1 i'1't . FL-1. Ch tram Ti l. 

AH in i-itj ■’G 1 1 iler, whig acfreiid Inrhes. 
P'l.fil ri-tjv) fTTiin irftiunil. I'Ll,** al j;rt<a). 

bright. Rlueprintt for flame S'c- rnlM, Ftr- 
I ’lC-ir mi rer|ue*L Spue Deo 11 nice Fn , 
lion SO . Jamai ca, If. Y. 

Mag N LTp tS --it ram I new ~ Pi riuj'ni Jt-rviLn- 
■ tnr f..r I'urtt-;. OW' fl, Illseo anil nlhor* 
[■: mi-El SStf. 10. Paris for oil km is nf i :i a*i - 
ip'tns F ha ties Rlem * f.'o.. SI 7 M'aahEng- 
t<ui IM'tl.. rhlfspi, 111. 

I ;i M'isTK it M.: ::■! ei ng Ifr" nil fir tf lioben 
Ritjeh nnll' FIT. “it ejrh. I.’, Magnet" 
('iimpanv, gOfl iVashln Bfon Jflrd., Chirajm, 
ni _ 

O I I fifi-’Suintnrr prhniij nii^nthg June :?tHli 
Fninplrte fntrrnrifoh F™S Uri up. FJmflnr 
'in rdiuni Ml direct itp School nf (3 If ding, 
St. Jitoshhh, MlfltJ 

~"Ai R P I . A S KS~ ^ToPHnlMne-. — biblnneq”! SIT 

tvrn'i. I'ivpi t prrrr-- MpiCnr* HH t'l licit liy. , 
n; vi' an.| vi- d; at l.dsf lit MkPIt -■ S'* lie v ■ ■ 1 1 r 

needs. Aviation Sefrlrn, Uriwidwaj’. 

Nrn r Yurt. 
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WHY Take- chances with plans of unproven 
value t * 1 FtuiEd yuur sport plane fra'ii Hag 
blurts gf Lbo fmuHjs Henth Parasol. I ('Pars 
winner :■ t the National Hr Rurnf! Hun- 
dreds: of unthuHtaslic build™ declare 1 1 i’=i I Is 
JsEufi prints eJeur arid css*' U » loll on. Large 
detailed S&ap 3-Tlstts only fii.lHh tier mm* 
(dele tl' 'I'r.E:- ip stampf or ri'-Sn far 

tarsi* i S I li r.t ra ! ; ■ i - 5 1 1 -■ >1; lle-arli AtrtT.ifC 

fT.lli,. Elfit H.- l. * hi e g go, 3||. 

Jl 1 H C It a PT SuppliM, propeller el D, 

-V. jt^sSr <i\ tJd.n'.i: "Ar T «drKe“ 
hn&t and sh"l blueprints, spetiai, 'Jor micti. 
Five ilHTcrimt lypei blueprints only $1 (HI. 
GHfrMnrd Aircraft, 430D North Narr-iBan - 
itH, Chicago 

NlKTAlb Tipped propellers for Hon derron 
anil Kip V nnmtratE, S1F.S5 earh. Hibb?, FL 
Worth, Trx. 


aviation Roots— Send for our 2 - 3 -page 
Illustrated cat a lex, the mwi CQroniele puli- 
IhhetT, desert blnp the la trot and besi knife j 
r;f nil publishers on erery phase of ftplog, 
Sent free upon torment. Populfir M«&CtftfC* 
Fru'!!, rtunia BUTj 2(H) R. UtltafLu St., C3H- 
PltflL 


Sc POSTaOH Ssaisip will bring uni com- 
tilt-Ec raertef airptHne suppjl.ei price list, .1 
A. 0. Modtl Atneiafterfl, -37 in Tlllrl dtc, 
New Y nr t . 

HARLKV - KA V JDSuN MiLtsir y\ ti<.ir^o- 
pewer, Will ttv eibjcFI plane. Ktnll Uauer, 
irsa Keefe Are.. M ilwaukee, Wm. 

BOYS, nir[s, Itl-wcek"' arl niton murre 
or fcwE 2) cenls for Istf-I lenron Money 
LMCfe KUKrtltlM Detail- fn-e, NVFL fc £k'i 
40^ Sy racier. sf, V. 

WHITE AvUtlPft helmet and LcmtifuJ 
wing emblem for pur lapel, Jl, Swi- -nHte-r, 
iW Fifth Are., New Vork, _ 

FLY J NO Slin pi jn mi — JU at out UtlfP is 
a remarkaFi-le m n- technical book far hr- 
jflmiert,. nraspwt 1 1 o r adigRtwi itutlwiiD 
tint 1 caches in an easily umhimiorii man- 
iOht all vdu rah peeri hi kmxw ip Piaster I he 
art of flylnit- Will cute yaw many dollars 
when yen leam l» fly. Pay postman mUj 
SJ. and prjxngft when book is del leered as 
your d™>r G. O- D. Popular M cehanlrs I’mb, 
rtcem wa. tSaTh E. Ontario Sl.j ChicaRO. 

|Tn> (5it A TJ.: S' i -u i T TiiTi TTF oFrt with i ' ill 
ilrpklane [u'i nelSerF. s fet-1 lone. boanMfdj 
now dtses. fllshlj- imliahcdi ^S.ult; 1 1> i ■ I nmea 
S5. Cth r Atr Transport Emiipmerjt. Garden 
CH v. N. Y. 

nrtiiTFrST. i test eitlisIr-K tupdr-l 1 1 ipla Per i 

rarta, .V postpaid. Sdeul Cnro- 

pany . Jtl H'e-t 1^1 'll til.. New York 
— CLlDiSS III Pa, new, varnished. >511 per 
wlnK, Aileron rlt.u free. H. KdHerton, 

Rpelty M r nint, N. C. 

Tl Anns IN TJ=1 of ?malt p'w^torE. pro- 
pellers:. Ej-TuepriiHil. Until rhihca, me, St era# 
Aslatitup (>.. ■Sn-nt laips.lJLinil, H r Q. 

ATT ATI ON— Every person serleualy In' 
leniled in Oils .subject ahould make fnll 
u=e ni the oppgrtunity to learn aerodynamfcH 
with Alemnder Klein In a# his Itiftfurl'-r, 
jhPHiStt Hi-, tiinelv new hnnk. ‘'i?Uoplifled 

.■SeimtjTiBmkf " Hcri i ofui-r tin Fuhiect h:i- 
lniiiu rather dlfllmlt fr the Ham muni- who 
need it hut Ivii'inin's tael hod nil (t» 

masker U. 1'Agry pilot, locclunlf:. shmlnir 

IPteds this h™k. F’nj,- fuastansm pr[ra, t? . "i-P . 

and few rePtH posinirc ah«n lie drtlrcr# It. 
OriJer ftmii Feirmlar .SfeOharih Fk-sf. liuoru 
SflT r 20Q E, Oplurln W t . Qili-j icr. 

TIME Ctiirtf': in appoint f*r pa Lents. Pee 
prtjrcfl I HI iin-H i:iS. i'I n ronci 1 A. fl'TIrlrn. 
Fl n c i « Len'd E 'aM 1 01 AtEOTTieV. SV;i ddni'ti n, 

It, G . 

Alk-PflOLUfl Aluminum Ford riuitL-rstfin, 
3-1 -id h'ln-vpnwL-r nl 1 Ml Itw. UlmprJiir: For 
r'Pi'.efatc'Hl f -i. U'J. J^eud dime fur 1 S r o r.i r LiTf- . 

1 pu ra - Uu I It .MinLlfm Couipany, -a 0 l^rrtne 
Artt. htitHeld. Mmi. 

FENH r*-fi Frit tnundle of halas, reeds and 
Prh'p SEft en flupplles.., Alta Shop. Utl'li 

i lurl’m l a ve. . Detroi t . hi I tit, 

STl 1 NT FI S' llt h —A 1 1 ow ’ bout of !|lshl 
iii-tnin Ion |lt;i| I •: iHfrjdrertt The auihr-f 

Fupt ILP'herd 1 hi tk'niL, hni^ dr y-el oped In 
Ih-lx bPPK it unlnue '■.‘■cmi nT S»rarrSrimr and 
warltlnf bill your itlshl mi neaiv ers oh (h* 
rttutitL Use It mid learn ax i rlnrf yreal 
iJvere have ilnno SS'ilt savt y^u hour-: of 
rrwijv nyinK prartlfe mi pa cep iiius- 

; t.ii Foim elnrh. Setii fl. n l>. Pits piwt- 
me.Ti pTSrtt S5.H0 nntl =maiJ amount nr po^t- 
fteft Upfin delirfirr. Funular Mechanics 

I’re'*. Ftiiom iiVtf, ytH> f, Ontarlu 6l., L’tih 
C1I0. III. 


MEAD G Udell » re leukinr glider hlstoin-! 
For infnritin(a::P ah-'iil the complete knork- 
tktnn enhstruclien Kit at JUD.HD see our ;nl- 
forti^cmcni uh [iflue 5-i nr <.c!',d U^c t'5 
Mead Glider#, Dept, H5. li S. Marker fit.. 

rhictLEO. ^ 

IlKHlflS Nllif itpok lei t'lvrx "dii? - in* ff of 
ciiruf rudder, ftn. manilljwr. Alppcr-. Icnftlh 
af ficsrliiKr, jiijw to balance ship. nTaimr, of 
wJrte mad Hors* power Loading. SS'hm vuu 
i : 1 1 - 1 ko-.w :u 2 r-u : I • I ii -i!. * -f ■ I ••! n:c. 
PrltT .Mi;’. Acrofflidcta, Rw , hf!<ier. i«ul- 
INVEXirbSlj-Himi you mrtrel ted .use? 
Thcrfj is a long-, winding road to travel He- 
frre your rlsion of rewards enn he rrmiEied. 
?t'nd f’r the new feiFiilt ''InveniloPs ami F li- 
mits, Tbclr Dcvcl-pment nrnl IT..;p. i, Inn" Gy 
•vn eminent luthwlty. It is (luslKPsfl to 
-idldft the ipvcnlDf nil m# way and help 
him wiki pittalls. Mill ha mu C. O in. 
Fay pystmun *3,5(1 puts po-rtage when he 
Isr.prl? you Iho t*cMse, Dim ul Jr Moeifcanlej 
Fits.'. flfMIQ Sirj, 20V E. Onlarlp St., t'hl- 
eas-a. 


ROOKS AND PERIODICALS 


JUNT Oil press, r.ih rcflEcd (tUtiPti "Hn- 
■Up Theory and Oprrailnl” hj .Mary TYi-. 
aonu Loomis, Aincrh a"s hr si h tHjivu anl 
oi oat successful instntrlcHT IP radio; TitCvItJent 
E.nnmis Radto rnRefCe, mi'iuhcr llfcs! I L 111 C pf 
lladiu Ehirinrcrs. Dlnlaryeil Ml ] l"'il puges. 
S-Otl Mluytriitif.os. High class paper uiul 
hJiLtiHE. For radio studrnls, rmtinn r- and 
fan 1 - ( L MppTchrn*tvB and up m d»i* id!h 

rnnch eicyv irtur trial, Gyrd !.'i' all leading 

radio H'JiiHtlx in I’nflAtl sitlcx [inti rangda 
a nd over inn unlver-lii-tx technlral r.dleffCF 
and high ki-J.i'h Is. Trice, Fi-i-lLi. puFlaac paL! 
ciiHiujfhhUL l !s. a ml roty-ign camilrl rx. For 
jiile hy leading hm'ikdenlers In Amprkfl nnd 
f.iTeUn I'ounlries, or may Ire purchased di- 
rc-rt by scrilLue Hicrk nr mnnoy order to 
Enron l; Polilhhtng Company, Dept, 5, 

tVashlngl u, D. C- 


CAJt Owners' Save bin money by dblng 
■ ■■-' r- ! . . i r wortt, Stipple as A, J-t, fT 

when mm have "My aul<;hHi|1i. , , m new ion- 
page 25 7 -*J1 'j era ht 'henc -*->■•. k’' luyi wititfo 

In famdii,- auTnrlMHhc filielnCLT Nn M. llcr 
whiir HHthy "» eiiMrlcJ yrrtir -ar S- |h;> Im^iIi 
wlil tr-ll vim Po w to lardtr 1 1 -nt’lij c anti ci- 

■' h' wh.;r | . do t keep ymiir car ill A* I 
rondtl trrn r-- frV rniunlc nf lliv tin e Vt v HI 
rcn-a'i' it# '■•■t eicrv in-iilh r?t Hie j c.-.t nn-I 
a; Id tin v ntr l-ct in llfr .r y>mi- rat. 

l*i l(+. po-tpald only if :j.~u Mipey hack i-n 

rci'iuc l. ftr.iiT ifbiay from &ci-entJE1r Book 
EYrpbrstlort, I" East 2ffth SI., Depl. F, 
New Vi:vh, N. Y, _ 

JEST OT Hit pn-Fsl F ;i : r Sfl ty Far B#> 
piniLL'Cr: by E. 33. Tl I. ICUS X, price Ji.'Mh, An 
clMnewum- tH.fOh. writicn Eit »n aXperlcncCd 
jnstrurtor, fur t h ■-.- o why w-ani t f J l^Rtp at 
the* hi-ttom of their study of eldirlrtiy, 
c ndilm SB* 1 i-iurex. and l L Hlit^lrated with 
easily foil owed line drawings and dingraffi s. 
i". p*!:]f'T< an! <>sciiln1rh- impy of Ore rent- 
Itjon terms and ■ very May manifcxta: |r.ns of 

cletfrlrlty- rhat Form h ii escetlenj irr.nmrl- 
wortf. nod a basis for a more thi.w upla pudv 
nf Lilt sohjeti, Srntl Tor rlrculnr .if rhE- 

Nhlt. AlSU nfll Ffinuklt rat air g. Nomm 

tv IJ-’-H' f'mh. CY- , 2 ll'csi i .'. 1, 1 1 «>■ New 

York, N. T. 

“'IF T a Lrnnt Pa flv" let Altsar..ler Isle- 
min. Iprll Slant engineer, tench you. With 
ertflt 'kits a hula enurs* of iralfirns hns been 
Blwll bed snd "nntk' eryrta! rlenr ]te- 

n arknhle Iraches In nipxr prarpD : ii aini 

iaillV irndentfKMJ Fash iiop, htrii|llni(niihl 
by f killed fivers. I^cpiI t’ 0.1 3 abvwcr* 

f P SlmiAv pity EMjhfinjjp fij.yp n nd 

[mi'-Preo when ilrllvcTcd. Senr postpaid to 
n.M' a dftreF - urion rc.'Tiul, price Ddfndaf 
Fat Yi cJ5a n 1 1 m Pl?u, lliynlii Sfl], UtKl E. (ill- 
t ilfifi St. Oll flM, __ 

ViH'MI 3- " Ur. IcatSlnc MU 
mar-valna Trial, six iiti.nl lax, IP cum: 

SatnpFo frrr. Tuung Flier. Hay tn, Syi i- 
riitje, V Y, 


IN! 'H ' STRlAL Alrahol. ('niit r :|ete direr- 
tfrnx for making, P’uL?y lElu-lraieu. 62 -|1 . 
Sp n & i’luLuiberiiir, liid IJMeitj St., New 
T nrfe. 

StOV^l Tli'i-e's fun gabi-re, Fimit largr 
P-I .finely 1 stT.iliy] hrxokH If IF him' |n mnke 
ijltn- *r pverrihlnfi ynci emu hi warn Nearly 
l.ih'O differcni an Frlps are ttewrlbeiJ fThink 
of SI ■ Now H [HT VimiIi nr ST ror line f«mr 
If order ml nl once. Jii^r virile a pn-’til »y. 

Fog, "y'ejiil She JVr;y >1 CiPrahlc L lira's: ('Jr, ” 
TViv npsrntiii j: and paslage. Fur singtr 
to-iks Kpeeify dOiTr Rock 1, 2, S pc i 

PbTiiHar 3 T£f hafdrr Prms, Rumps S(FL 2 UiF E, 
Ontario HE,. Chicago, 13 L. 


'WH.PMfllC'S Prpyerbii R-pok," Pan Jrse, 
Cajtr Mil] Sen -.implcs Postage, stamp 
IHh, to Court flat, 

MU NavlfratJ n a ml ::n ic" - " 1 ;yv \ prar- 
tlcal Fin.ik far every flier. I'tpl, 11 . Duneah. 
lie alilFicr. has uHOrdled the eifIUctI Ih a 
mmpJe. nofi- UThrik^l wuy., 3-Gl D- 

luTtalpd. T>elFkerp(| [;> juur dnOf C, O. U. 
W3in pl.v rmV p '.xlui an f 1 amt [HM-lnge. P«p» 
•!: r M. '"a ■■ i" I It m i SmI . 2(1 0 E. 

II -Is rip S5., Chicago, 

pictures and postcards ' ' 

F I ' N ! n ■ ; : - 1 :.'■ -TlTTm pihi’r.-inl'f 1" 

friends. 2tJ aiShrti'd ntilj' Hauriile esnl 

Me. Tail -Nil I’m , riirpl. 1 , 1 - 1 , Oat-nei , It'eva. 
TtlN Ueaucjfu] jjliihUi-: Of arti teiit t u I n; x 
of Chlehen Uzn and T'Tmsl in \uea;an 
1 1 be American Egypt j sent pent ns M fat 
mEip 'Dllar. ABVJirfa lit cl . Apart ada Na. 

ill, Merida. Yucatan Mcrlco 

i "SK Shi rt ms ' q |ri FlRure-K. Pare cnEuabj? 
Iljne Tile ^Jih hti.'i ways nf Working alt 
pridilcma, Inslturtinna for drililng yourself 

HF brrcusro r3i|.l(| nilh ELgiirffl I JujiiplcFr. J'fll 
-ImnlieUy ItseiT .lust wrlta it pa'tnl for 
'FJjiirU’Uf^ In Klgurf’i, " iTiy pud mini £l 25 
and pe '■tape. f K rMiuJ,ir Meeli mites Rre-i. llo™i 
Sul. 2i>b E. Ontario Ht,. CFLieago. t|] 

CAME 5. LMTLH 1AINVENT6AND PLAYS 

3Tj.\VS Alitxh ill iTilUriile- aurl Tf-ru^s, 
m h hits. I r., r.imcdy and thlking songt, FtLaek- 
f "‘e H-k its. rnuderitle a- i : aior.bJ gs, dia- 

li’K'. re. Mai on ten a J n m ent ■ , yuvcnlie 

iila.l* pPd [ iinB-, musleal readings, inn kb- up 

F'-mls- I'atacMjf ftee. 'J'. S Den icon & Cm* 
H2,l So. I' a , h. Dipt 11 l ti l a.;.. 

UR A D“ Sea I i'll Messagei In iF-rak ; p!i*s>Iikv> 
rctaliisd by tiuFEtntc; hurneLt iiifx-asK up- 
rmarx on black xlari.; xplrit ineykage appeijns 
drl xlate in sltler's presence; ntrlr rahpi n h ; 
-pi'irx gSH'ieay In Use dark; answer <|irfiE.fi;.m 
written err folded paper* while iiiindfoiMi 
A 31 tbl* fou ran do wlEh dir*c|lpn,# In '"IJe- 
blnri Uie Scene.- wills The Mediums." dll 
pest scrryH of mediums fully gypped. The 
be*! beGtwBo Jip.-t inirtfing ycl all ea*y to 
d" Send tin istanijr. ,Tis.-t write a pniral. 
Pay pr.x(m.-.u 31 Id and postal rtsafgay. D-p- 
nl-.T JIMbmlrs I'n’Cs Uni.fis hue. 50(1 E. Hn- 

i a i in Si , UDiqen, lit. 

WAGIC THICKS, BOOKS’ AN& JOKER 
NOVELTIES 


STAUTH N’fl ’ Mystify In* F The IntYtuulrui 
'nimlng ha ndke ETbli?r frirl; and Hie hewitd- 
rying batH't 1 Ft- flcill iWti^Sirn. I'scaDhitm#- 
iia nnd In-tructiiipx Tur twdb decepUutU! ftysit 
un-r pin 3d u’MJti pccflpt of the iiMiattJjg low 
M?it;e of 2 V. Julius Guldln, Saulbern 
Rli d. . New Turt 

— ^fXGlL^Trif'kt[ I'b'rtfcs and iSupulilera. Tur 

fKnJll-V.es as Wl’I 3 ax ih« KJiMit 1-1 fy- xlnpaif , 
VtiJ cWhJ I’.j-n If-.ini t Fir. ligli a lustrai'llcpii-, 

Feature AM ' in Mind- Heading, Splrll ual- 
Isin, FLinw Ties, .air. Larjpj ill uaira tail pn>- 
f i ■ F-i Hal Citiah k . "fv Clitenfo Mrigle Ci>., 
1 : i s . 1 1 . . ' : i s ' f ‘ i" ■' R- ChlCTBO, III, 

KLKrfMrr KcrnT’ f^^^y 'rtiintn ~ lYn 

in](i. ?l ilit.mngLf f|. KutUldg Suits, 

iNuiipbdl, f’:?hr 

G.ih'li "Tti- I;-.. "ruin TfickT h>]rai<»ikiiL, 

I cr.t'jiMijul jri ; t Id 1 1 rucll ve s'l page lv>rtk», 

I Be eai-Jb fieri, F pphcr. £101 JeCfersfin, 

1 . .,il -.'. i I. k; 

- Til ECU'S Y -I can de- Alvtlfy'-ybur 
rrlcprEa; hia !nnd< of fun ThS- riillBcUoA 
•f Iricks lias been jelrciad by Thurslnti fr.r 
the tneragt iFfrSori, Nr I Hut ummutl uk3l] 

n H r CatwiraCe appmatni are cm u I red. Sruil 
f it ! h S - Hf'fi - n.a s e i 1 1 u =.t rai erf book Pa y rtnsU 
Hi ,i n fl p3 >j i poitajre wlten deFliercd. If 
Dutshte f. P. ffin it when rfdcrJng. Popu- 
lar Me^hanS'-s Prcs-s. Ilnpm SUL, S(HI E. on- 

tHlFo Pi . C'hlrami. 

1 1 alir i' :.l.* -I': l.ynri.' IN', rieui'h.' 

fJc^t. :L .Iff lev i'lrr N. J. 
i r rilTHDMNG l"i ri3p]i'le - t , .nfrFr in. - Now 

Fi -It 'a ITuw ict T>ravv Funny PVtiiFen wirb 
peet Slid crigts'la] jlUis'ruElaiw by "Zlrfi" 
Fum *1 1 blent begin wltis slsuple ntuftlf and 
iiutk up r,' mnsl dl’Hottll cartoau coinnti.d- 
1 1' TP Dylfverfii t-> V >ur i]Opr C. t>. 6. 

Pfmplv pm iit^tman ?'l ini postaao. Pup. 
ti'ar M ri'li nHii-: F'revs. Rotmi 31)1. £S(i R, 
fh’ir.n 1 1 . i Sr. f'htriigd. 

RADiO SETS AWO SUPPLIES 

NRliVFsT lfoirix Ik radlor Gel i>nf nc-nr 
U J w prices r.n CimnJngtiani Labe*, radio irtit. 
I’-nTtt. acd'ira.:.'irl p-f. eir. QitlfkoaJ nerrln-. 
Tj'ivl'C'I (Vluilrsalc iirliT'. Nelson KJeitrlo 
Ci'-nipativ, ram A Sattrh Drarljum, CliLrago, 
tit 

TIME r'vnmr; !:. applvtiig fat jjitOMt. See 
page# III .mil l'.:", f'hin-Ski-ii A fi'Drlfn, 
KoglsLerod Patent AE to nifty. tVashlngtOn, 

II Gr 


POPULAR MECHANICS ADVERTISING SECTION 
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Tt \1>I0 Sarvlre md repair men, dealers, 
talesmen, e«i>ei tinettim and designeri— Pto 
u'|JI MnJ Drift*"* liif.llu LyeNi-rdia rui-erlni? 
IT DU su i i j co i % arranged cs Met' tally (t r ri] f 
u-;p, 32ft [nuts,. 1.|H>U ilLiiiioriims. M-i*t 
C^impfehcnsKo tudlo reTMem-ft lnvck puJdlsr.mi. 
Delivered tu tout ilncr V. O, J>- SlmnEy 
t. iv noslraa n 5 : and pa big*. Popular Me- 
iltanifs Pw a. RuatH a(ll t 2tUi K, OnUrJu 

hf, ChkRVL „ 

l;W gW-jTIIe "ihichct ra-Jl . P^.sn 


Compkie with srMMal loLul leolier > n 
tubes or bailor!*! KHjBlrfcL Oriki Urrrt. 
Kn.um-Gr Latooratflii**. It 1 ' Akron, 

Ohio, __ .... 

'nnS3Pl > "&TS35 For Tl Jti form* nr sot a 

fur 5 - - 1 - jU In &•) earh, Sfieoi fmil Ur fwl- 
tr,wJ n k Us! ol gmarnntcnl MtebIbe. ALE 
brand env banki: Woodcraft by Bet on. 
tit' Lntrj-r Writing by Ufuiwllsei, KtbuK-Lte 
hr liirhkr. Frealhe ChemhIBT by Siwm. 
I.mn Tennis b.v TEJden, aln) R«olt In lh* 
ESr-urL l.iv fj*wrei)re.. Trader EE rn, “nllfr 
SIhuViwi In Knutli Se-ss bF O'Hrlen. < mini 
T.urltnfir (The Sea Devil) and Outline Of 
by Wet Li. n-fillvercd al li.nr toot 
b I) Simnlj' pay r-o ’ 1 !’ i ;i n ?L ead! aril, 
PoHutre- Pnpulnf M&rhptifu Vieis, H j jnrri 
jib | II TL Oni-irlo SL. ChP-ngo. 

CHALK TALKS 

fTr'lbl IVi'iLucIntr 1 1 1 ■:: r; mi m, If.it'J 
4lnp fire. Italdu. Tim Curi'jonEbl, ILhkusfr, 

\VH . . _ 

V’li \ LLv-T \l,lv Vm.it im ;o v*\m**r i t j 
Audlrrufts at ifjLir fe-rS tt ™i i Ivnrn ■ lunv tit 
entertain wlift it few riuiflle pti-iiir*;- Link- 

article slritElJV needed. 'H*w tn C hiiLJt 

T*lk" tails rflntl to sill' nn<1 *hul k dr-‘"f. 
Profusely illd muted. Slake tn'tiry giving 
chalk luOr-. Juril order »n a PCsl jil Fs4 
Ttn9im»n 5t.HU ptul jlWh rlfi Pcrcd. 

Popular Marhajilfs FW*. HBOfil MJ3. -OH 

lv ■dirtarln St... Phfcuftfr, TH- 

STAMP CGLLeCTIKG 


MYSTIC "biW'fr Country” Parhetf Cpd- 
t a |ju f.i-.ipf® sr.utm= frfinn tlsa fnllowint 
utraiiik ttntls : Sau MarJnn, Ank .t'jum , C.;vn- 
ff.t Sunlt, Fi;5 Ulands. GwaJior Itiykra- 
bail, Irelimi. Jhlnd. Kwa, bfandn. Lflia- 

». n;s- m. N rrli St -m - ^ Vasaa K L 

T 3 tuinns 1 ■ i‘l iii c. !■’. t. - 1 c uti It^mmi-I In, 

Hi,. era Lunf. TartKiVnj’IN. TrinSilJnl Tuttaflfl. 
1'hanjii T" riper Vittta. Waltts- Futuna, A l- 
auuilss. r rC i this m ■ndPf/ul p.irkc-t nt 
enuuiilos." nml niafce mur fri«nd< i-nTl on 
T’rii'c i?n1j iOc to fiLipr^n;i| app] Effttipi 1 
Wi-its t^day. Mvrik StiHup Comflaw* 

yi, raini k^, N . 1 . 

FllTUE J (j rpr-5-t KtAum In thje m-ntld! FUt® 
pm Ur- i IJ.'j illtremst Ktunn^ Trent! Cape VorHe. 
.Tamy In* , $ft£aiflhlqpB, Ki'Mh, eL'. x ... 

I n.4 dj-lng ; .i|i.titr, I leairil tul wnruan. sl'ilPfl- 

1 2 L'J: M, EDyVFlJtE”S, ll L F £ ^ fc -J 11 L! SI/I'J'IPS, Hfd •LfLu 

im;h»a| bLnnavs. for only !5e id BDnriA-Ji . ap* 
p] Iranis. J.nrirc^l Si amp m tin* W .-M 

i tti is i "hli;a Wild <;nn!w H pec Ini OellvoTil 
Ktven nb'frilutelT Treti with enrh i-fifci-i*. Sup- 
ply ZinaU^-L! V™’ 1 ne toflaj'l HestaPrt 


60^1 Harper Are,. ?•!!*. Chl- 


ply 

PhiliiiellitE, 



— T'llUlLUNG W:ir ri'vhp-. A itarTteE uf 
all ,-il {tenant stn-in ahcFivtujt esfltln* srert^S 
and riX'inla at nation.* n r war. Include strifO 
r-uiiS’ [Lrlne niotmEcd tr '.wu * i pri' 1 - 

Mnrr-s of ivjN nre-nnt litirinr';: rmnd-Eif-hiiruf 
LiLycinct strufTmle: hluorty but [to troru' 

IrrtnsiMiFt ! fed f.™ J nsmr; ib-EnE S'M'l cat ; 
vlrlory 1 ii nipit, (La. Scn.l f- 1 f* tM* tTitl 11 i n K 

1 'll Lj PiiT:.iH- ,r packet ai nri.e— Jliititeil jiie- 
pEy. Onlv I Of to aiHffu’tll appl lOartTi, rV. 

A. Rw all Por nMIl E UmIqb Mibb. 

ANCHKHS *» wirnr— «n1y 

IriMliMlO Kt«oth i Not «wm.w» ktnrispi nil It 
i nrf-iv.Tr'i rolus fittiJ 1 FUllliort didirt tin- 
tere-flriM M : natforil Ion uruiEe, mine teak: 
aEnuaJl ^eti seaicn ^umrp f r- -n sUiitllest re- 
uuhllc on Firtlj; newspaper eri |jai'k«t zood 
stanitfa nnd Tr-rnrannorr, ^f.ili'.y, Putoh In- 
dJ. ^ ei.f’, En tire hip! H r fitr 13e to a.ppr.-ira] 
jihiillasMimt (NEee pnrPct a toclc IjniiFt. Value 
■.■. 'I li etarr onlcrO Anpilmf Stum!) Co.. 
IsoT -17, Riithi-efrird i -.N} J- 

t’ It l-:i; — ri'B II. :- ■ '! 

Fatal uf ruJno L,". rent s, pci fart mtnt coi\f 
to ■porqi'al appljcanta whrt is cud tOc fnr 
opr lOtli tunttiry ''Classic?." lui-Hasre, Thin 
Tiflckfcfffi ('ii itat ns lu ditfrrrnt Tnori 

10 dllTcrenl count rics. nhli’ll arc the prEdt- 
r.f all f! I'n-tors. The youpipcH-l ::F (Fia ktau)|iA 

j? Gi> ?4.'ars i Ld L the etdesil i- m'L IJ-.uii't w.jEI, 

■I'nd J'-aPtr lime ijitLcit for this i+npi *■! n n oITit 
htifure 1 .per are ;■ L | snEd oul- GleDus Stmnp 
(’■i.. '214 Till ml A'-f. . M™ YctH CLi\ 

~ kIk m 

ills Pt-ml 


Whip, 


Dlffrirnt with StF^T anpro- 
lf [mi stiipia. Efanstcm bLatup 

3-1 m Noyts. Es an-iten, I1L 


5Q0 ll I FP f ! HEVT ijtainns fur !!*t. Btjl 
pnllccllop from Itasuhl. Crate, EiUjls, Hon- 
duras. lcdiAd, Kfn.i.o, fdlm-La, Malta, Nj- 
;L -a. pjueli itiine. Sl:;iu, Xu iuIma i a an-.] other 
' j.Lird" count rice, .Fatal, >x vame ^ Irt. Fri-r 
2,V: tip approvLiJ apiiUcaiU-C ti^rnatns. i.iHtU 
■ :ifri:i t-iic 7 Be; L” tri, ingles 1!»< , I"" BtltUli 
Mlenlfs. Site ; Mill French rnlionlfs .‘‘a; 10'J 
ro rUiii 1 ivm' falthrtles "'iR', Five juu'ln-ns fot 
ILiu?[ rated lists frrr, Luina Slump 

Cn,. t^ri] -12ii,L St,. Sap DlcjfO. Cfllrf, 

fTT, I Vu.' i ' !■; li C N 'l- l U r ■: I no. >; a.n 1 1 u it i mi 
I'Hr til TTOjs'J! r t'OY-Lcn countries. In?ludlnfl 
Africa. Afla. A u tit ra 1 lo , Europe. Vi e-l In- 
dies, etc,, fur <mil 21k. Free vrilh eirh 
mrdcf. our palnphifl k'iilu" H-ov t(i Mike o 
gtBB!!> Cr-JlwilofL Properly, ” together utih 
lilif price lists of atFjums, suppltc-s and hun^ 
drfil- 1 of bar sains in sets, na'-kr’rs, eto. 
ijmi'n Oily Mtanap Co.. ItuCim .hi, b')L Ha'ii- 

Si „ FltyltLimL. Q Mtt 

: | (Jill — si. (i(l |7. -S. ',. r.:.i n.' ni i ! -. 

If 'run write T'lf ru;t' u‘l p it ge price-list Of V 
S. and lure I tin stampi, 'i.uoO tllusEfiTiuns 
Aiw II nn hut. flu'.iP Stamps on 1 1 ■ yv ivu 3 . 
JIutAinsn StAmp Cu-, 020'U OlJ?o St,, >L 

LduJ s, Mu. ' 

OSl,K k ;itf 111 ft'c rent' it mn ns Sni luiHiia 


BoaretJ Latvian trianpular nlrnmil sl4itli|fH. 

10 airmail. It! 1,'itltu.J. St,i-,-s ■.%■« r l* Is.- nas. 
PDHiuiciuoralirts, I c . t uinl 10 tlamnU. Ap- 
pftivult inul |]lu-tTfitud p tier [J si »rnt ivjth 
each ortlirf, Curham Sia:up C r ,1'un.c . T>h;u- 

■ ■ ■: .1- M'S-.. i 

— 24 V MIT JvT i L S t'-utiiin f ' a isifil HI centi. 

List mf a.flfrb Uo-prlrfil slumps free. Ad- 
ilress CliiuiitM'^ SLinap Co, I11I\ Natiau 
8t . . N W Viifk Ft ! y Y. 

S'I'aMC Allnitu — The - Mi darn XUnthi - U 
vn-tuntassed In im fulness. Spaces fur t2,IUiQ 
llEtls-tmiiMiJ, :ioHi pages. Large siKC U J -tIll 
Inches. Fli th hrtinnl Prlrt only f'4. l.iiher 
!>ay po = ;io;in wbcp dai h cr"(l or if ciiuide 
C.I. S remit uiiaii arihirl ny.. iMpular Ma- 
-rhanJ-TA Frcsa. Itooro IsOl. 2tlU K. Ontario 

Pt,, LtdraRiu. 

' fill M-w L'i.i rut ci All [Hll'rmU. a wrui- 
defTill ftiJ |ect inn i*-taloglng tercral dollars, 
fruo (a eullect-TL-H. uetpj-tKtliiig ensr M Ap- 
provals Pnbtace - renti. HartEvr SLaiop 

fo.. Milwatik-v. M'is. _ 

K) i:x i ( : tTT sci t v ■ -'. a jp £ Lam os hy hi i n ■ 
rtrcik A. O, Sausa, ItuS Meiiro. 

1 1 V 

F A \ A r t A A frrrb 11 free f l > nu iaft 

Tor ssni ron da oud ven'l 1 "t f -r J J 3 dLftcrfrnl 
1 7 1, i ; l l i s or I ' Utt i. T'-nt Fan. id a anil r New- 
foundland 1 touli paehris nnLs' 2‘u. Wc Usi 
r:2^ eoumries in our dli in- p-v-kel s. LS-l.> 
free. Hfwrlut Ijirsklpis, *00 different, i k- ; 
1 OGrl illlTerenl. TTsc; 2. t in (Afferent 5 "J.,j1E, 

\"ii'(rifla Hilltop I'll, L,-.iHl.,n,_J. Fartiuh 

l- H r. u t L, I S r I I ' I > 11 t !■ ■ a.-.. 1 1 t I 1 f 

approval S- Frenriujn. Hull Bln nth Co M 4 j 

EromfteLd, BaUalt, Msja 

~‘S& blFFli KLNT Sets fbnPSY udd eimu- 
ti-Et'p tna. p.i approval oppUmni?,. E,>i 

]ftItW, I'nhn F|tjr.-,"-K" J . 

nu — 1 1 1 F F ‘I'JR ViXT - Hr :mi 11¥ . ni ;■ nv iw u- aC 
lil it Ei value?, fraa t'> cnMi'L-t:-r* vi-uues!Epg <mt 
net itppkfvnli. r-ataB® ^ cents FUrL-tcn- 
st-R, A [ s | cmultfen. W t j. . 


STAMPS Hin Verifies, MrifU. Rr idl, 
Fcrp rui.a, J'liitn., ft' . 10c; 1!T ilirrcrent 
If. Bl g-V; 1,410 [nixed. Wei 1.4BB hLftgn. 
1 3c. O. SiegnuLii, 01341 C'.tu liriJLIantc, Hi. 

Ltui It Md, 

f F|ii;f;--t'aiiaira (Til~^ r ar ) r- ir new nfi- 
»>1, nit of my i ' . 2c nml rie arnf nj . si ml. 
n|7.rf my T,0G. disi-Piint. i i-.L = , W, Srhntldi, 
F. O. Box Nu, tH:.il, Frankb-M Hu., Fhlla.. 


Ft'nPO. . 

_ F.s, i r AlAN T -l.ii ii(is — \ ■ ' ■ 1 1 1 ■ ! i li l- (?al;ket 

fmin Fayioiq Istari'la. tilt Ft V nlher Phlqite. In- 
(r n-s(ln4 P y,?itM.L|fMi (Umii nt, I ■- ■'-> tmunfi* 

O chlv I'dl irc'l unusual rtt-ilknsi Hurry t 
Jtushl del yniT< n'.iwl Fret fui 1 54 (mstuftfe, 

Ijnijii™ Pt-ririii, Tohutrit, fan. 

fiJ'>T tlno cent !| p nr-i s 71 1 -: in Acntrii-a, P. 
II..- ! ; | • , s i. i ■•■ '. s r . L'liUmhUplilo. I • * 

Jntr IJlFFKHFNT’ Tafjflti! HI ^.'i' -in!'.- 7c 
with anpruVSH- L, 1Y, Hudson, PJalrtlleld, 

K. T._ _____ 

"Hi, Hi' i"i i '1 M a liT'i I L !i - ” re '■ vn 1 1 1- . li i‘i. < : ' ! 
floaFl, Jofi i-p, TrinMcil T« lidgu-, Ttavanr n 
OChpel' lE.ii' nr Fuh-ny. and siS ntli-fr ST'K'ld 
rtamps, i-nly 4c to collt'ctulrs riupJtaHvls nur 
fairnu^ approvals. VtKlinf HIbisii^ Fo-, 
Slmepshcad Itny Slat ion. l':n-nk|v v 

iiT.i") e r I eelSI ctlul Fumithfii ninthly. 
Fine scuup oflcrhiK^. Frofn^v fltustnilnl, 

A nthfirlt? t -fa Enformollori. ISCUS rrre tp b j J- 
vatic ill epllectorfl. Uriiueft I5u- S4 N, Ln- 
H, ii l ie St Fhjfayu, _ 

ST A II F*. in? i AT [ cIltturonL 1 '■ >t ?c. 
Line rrto, P. M. Slump Cii, 

Tuledo, Ohio, 


11)0 GOOH Stamp E from 5 parts of Ififl 
world, S cents, Lufbtry Stamp, Braufurd, 

Fr^nn, 

I’aNBU Llmliu'i'iiii market: liS dllTcrtmt 
i i u j I ,U v gaimjlMe -unip^. incLutloa Lind’ 
l.vvli Ibinam-y Cjtiw|y.i'Hc, Ihinarun, Costa- 
rh-,% NicarJKUd, Uvairinaht, We.nlmltes. 
Fifty cants Coin, First fliglit l■.■avcrs. 
t, :i - ici [Hi i,:. H, IZ.m. L„ Lirtl, June 4lith, 

Sail UEfufli, Faiif. 

I'kFk^'i l-'rench r iluni:i‘s wl!h laiiruialr. 
Hlras'iT, Supoflor 111 Mi;. , FJcveliiil. <lli|o. _ 
JjI 5 ! i' LEIN A, FtcV, 2:. "a Uni m ("OU" lliu»- 
Erattoiayl ; a Bullard. 4=1! TrutliniiL I tustun. 
V kK k1i.UnLjB with ■j'liipiv’iillt, 35e pofk- 

ags. Eliu nty Tecpto. l-'i".itur r InA 

“ SAN JliidiY i urlclii', five with ap- 
nrPTalt; Aiiipn, Angola . Im i 

jjfFEniv 7 1 ■■ i r ni u "rat Ives Irli 

■UrmTill. Mark VC-crt, Writ Harifprd , Crt«L. 

F It L K : '" eI Different l,u xeuiburK L" Jimirssv.il 
appliriinta. E. D. H4;iio Fix. 1W&U i-Mrosi 

Fsrl; A, ft.. BalUUi&W, M-d. 

11111 |>tfri'jftrv( counl. rfca, idc. 

triliffr. Fhrt O Htftt w; P in- 

( 3 U A H. V. NT I'] ill ) I '.■■■■•I I inislUtc, L'"-'- 
inark. Ncnvay, J^hvcden „nly. ’il'nrticlcrf u I 

v i, rl try. Jhvclv hSRli values. Mtg inrotlt 
n^llhut, Saiuplc t»'untl E? f»<J . AeorjijSrt 
l.fiSr) stanittS fiiitalneinfi 57 x00, I wlv, 

WoudfiLdr, K. Y. 

LA SO E _ lt)Ci- 1 ■ l -‘i -i -l -i l ■ ;u ■: i -JIH1 l,r- 
feienl stamptw 500 Frtgileh hinge*, wjIkp 
U iirTt rlelcctur, (nacnlL'lni; kIiimp 4 3t. All.l- 
??r-:t HUeslp Ctitilpany. Kcmpi-f l 'Mg.. KaiUasi 

City. Mo. _ 

iljTC il'S Appru 1 , ft H writ! >;i L Lofy. Fiuft, 
i . \ ! ■ li ll'-i kwcii Si L Ohlragn. 

"" sCiTiVs On aiiprn ||.-. ■ 4 H[f. 1 titndy 

pri'Uilum. teftiitwln Stainpcu, 314 A iuirlft 

m'tK., (Paklehil Fal If _ . 

i Ni V S' Y Aimr-iBa " itu'E rSI laTy , Ncdt 

frMntiPTB , li-; =g y 1 1 . rti it nh lpltia. Fa. 

i ' K'VN V A L: 1 1 L •■'- '- 1 S, ,'■ IM "J SU'i.H). FOngO, 
Nvn-iiD LLTiprU, dr, Abe 3A EHU) nvflraairui 
lUc, I'hlLBlCiila Kai hanjrc, Huntington, W 

• j’k F f'f! TVj.i n li Ira. slu inni. I I'd II 1 1 •i“a«' l 
SO dhoti to appnwjil nuiiin- ,n?-. f^n: i ■ i ;i 1 1 ■ -t 
I' lr r«i'tnpt'. Hawked i Si amp Cu., F filar 
Maplih . ,1P, Iowa. 

~J.il iKli'E V TTuIjIIccb- si nr Pi^ Alin puckrL ■>'' 
d liferent from Alamiltos. Niger, fruu Ar- 
iibunin mu I ' llier wtd ' ncnlricr-. Everyth Eng 
f=r 5c s-. Liti i ppm-, Mis mil lists. ralJtistn 
I ■ ,. m n i n.v Walhronh St n 1 1<m, It^JtJmun M d- 
‘ WfrjF fkLH^T Ji l ce«M a-, ViiriiwitT 
ip r-cist e . 0 d'fc discount ttiuicqrfl.(3L Coscrl 

Htflllip. ® E-tale. H-w|ie<ii-r. N. Y- 

rdll I'l iff Fill-: NT I'lc To aruiTiwariippIJ^ 
ranli nniy, FreO H'-t ®f harvaln (BfM"- 
K h n -a - City Slump Co., Lcd Hide,, ivapsa* 

City, Mft, , 

l S. "tTT.AMFd Only (.'is apnvob-nl; gUft 
KfftnUKtt- (Stamp ISivusft, -UD Turty, Unr’ 

chr^ tcr, M uS-F 

S'I'AMFS "Si'i-.t or. •' - ' i r v til i 7'"-; ilN- 
eounl. licfcrcnyp reuuirnL ternary Uen-.iJt, 

MaEHwtr. i’a. _ 

L, I A STM Vl-PILs tv:,' rt he IF. “s TTt7 
price SKr; tarjiv cuniplrru F, S. !‘-Lce I J 
1 Sul) free- Stanley OHilnUiS, ^^3“ Park 

itow. Nrw Turk, 

“'.VLUI'M. 1 ."'i i I [•!•,-:■•• "'i-i f'-n H''- 

Fuha, ^5 Japan, EV. Fustpuf'E .BurtJst 
Fori'.: -;r n'_ Hiirc.iQL'a. N. V, 

ATTIli\l’"[’1 YI’J Approvals al ti"Y dl^Dimt 
and 2-'iF rl5aiftpun.1. No-eiiiuS Bitnip (.to., 1U2 

Ylflsl. JIEtrd S t,. New Y nr k. 

“^jrirnL -- SLarnps, big ppd : is, f jLIj;- A iJit-r- 

icari i jtfum-Laliv- Jj-cpD L, Aladufu, Firmama, 
Uftmi!>il-r hf PanaTia, 

S E ' ' t V i . — '"■' i il Differ,-,;! -I : ,n „ I-. 

approval DP|illr*nte. OitJir ItEaruji C. - u,, Lle»S 
IJi. CIWlMd, Qtilm 

J.'liEE Sl^irm cal leaf I nil hr miproval .ip-jSL- 
canU. Con Inins Ireland, lliimiiUTB, Turkey, 
etc.. 3f i'1'wl.ngft, J.', FnnfEdyrate Ee^itj's, 5c. 
N'jithu m Su UiQi'o M i " ■ 1 1 ■ • ■■■ i' . Mi iyji, 

Fit 3‘i hTT" '■ 51„rc Si.i'ii pm. ul 

rnnil*. VVlivtliPoh Smlih, :f1iLl I'e-dacilaln 

ltd. * R*!t i m.'iTr. Afr‘ 

F'fl i ya T FI i ’ni! I- - (I ii i bn i Mii'K-nl '>n t lb i 

foilljsr)'. Btaif in what p-u-ft. In slieats,, 

!tn-p in i- 1 up, )To)don r T10 Mctr-iic, St., Fill t - 

<"4.j(fi-_ III. 

staAIF AJI'.uil— file 5l"iji-m A Pm i:i Is 
timsurpaasp-rl Irt n -■(■?□ Lua = g. Sruu'ce lur 13,00li 
i I ! irit rallwifi . r uu-r-. Largo Azo 15 ' i x. 1 1 

Jni-liee. Oaih (Mujttd J’i-Lcp ntsiy S‘J. L Ether 
pay poHlirmn riel Scared nr IT uinsPI* 

IF. P. rrrnli when itrcti>r)rm. POpuThc Me- 
i.' 1 1* n Li ' j I'rtiSi, Hoo:u SUL £D0 E- Ontario 
St-, Chtcago. 
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POPULAR MECHANICS ADVERTISING SECTION 


ft ARC CtHHS 

cdMJ LJ',A t l H t Vr T V K ! i . 1 1 f d. >91 ar*. u aw h - 
rvlatedL Cnluphblp-n Mutiny 1 1 Aft: IHl- 
crJui Sl.Qtt: Otsml FI 15 : llptmlitRinn. Ji.lS; 
California F B 1F0 : -iumTIpI. IfU C?nti, haalf 
didin ra All cthlj, Iwilh i.lalcil bftfhrr 

f-'ri'-t Hat T.m □' J>M*5s t Bui 1T^1 P 

1 Inni 1 li ulnty W, Y a, 

tj ET i'ruflt and TiJrjMirp - in cAUMIflt Old 

rii|>i#, Sh'JHI I rjr fur hifKC lUll'InifcJ i'fj !T j 

tMUing, lrtklTI Ijc rlcllghlfd will] SI. Send 
for H rifflil ranw |i, .V*j 5J>hl. Nillllli- 
htallsl. Mfchl JilAs,. I ICp] _ T 3 . Fori Wurth, 
T«. Rare fntft Firm lit Hip I ’. JB, 

" ~ I" YITK1 J Hi h t l 1 -*., nirpp fritE, iwn.cml 
h-muza. Ihree-rftiil nfokel -n-l liaFjUHlh llrt, 

Ifnc-., Thirteen H.-Mts larffr rrfiti-. ?! no. 
Retiree Coffin. fi rcennaeid Mrmnliln, Me,. 

( ; A I . m Jit S'l A if.ilii ‘rj u i I t-i si y.~ "i?7F: 
? '-h villi. ,'uU' : Sc ktni cBCnlfijr. i Or. 

S' rnmri ShuiiiE, J t> -x fw, Hull Lithe, t*iralL 

(OTlluiiiii 3 n r^e full wll 1 ng riUjoi of 
mins for sale, free to toil lectori fitly. Lata- 
Ins? prirr-E pa Id for c.-.|ia P ten re Ft 1 1 . 

AS' [11 La in Messlcln. 101 A TreuurnL Si., itos.- 

li'H. Maas. 

t>Ll * XL mw n n i J pay fifty dul- 

la re r,ir nlrtct'l nf jgili n-Llh Liberty head (n** 
hultaJ i. We nay easts premium ft for n't 
rare iwlm. Bend -1r fur IraiKe Coin fobler, 
May rntstfi nun h fin r!> t>i jim. XijjmE • : s: ji; 

O. . Bent. II, Fa rt W ort h. Tex , 

}"S tO (■’iflili - Eaeh paid fur hundred* c?f nM 
Mns Keep all aid isi ncy, li nusijr he iffy 
vnlnahlc 141 coni'. fnr lElu - 1 rated coin 

value iMHctt. Asfl. rl e c - guaranteed. t:*i 
I'c-tcd, Wo i my and fcvll Cluriut'a Coin 

f TfTli -h , Thu ft. l.e rtny, K. Y, 

* 4u < tLD <>i Lnsi ail ilirfcTnii. 11.0(1;"" 100 
different Mklikn, 2lt ei?]pe civtr 1#0 

J'fam nld. Sl.Otl; t:rant hulf'^iDar unelr- 
cuEated, jl.uti. OLauJ Benney, Itn lil'i, 
t nd ] ;i h Tfi. 

A SI K H R PUfps thsi.iiils!. iufiT ToRi 
value buoklcl ll-'it'. Frank Hafu. 'ill r,ih 
Si.. RmnltJyn. X Y. 

SH-X IAL I'rleei rin i nltetj S' ■ L> L 
cHrif. 10 Inure 1 ‘e-nt^ SHe; lit wlslt^s cenlr 
■iHc ; ifl tlylmr enple mil* 73e; lb i’e hmuxo 
THp; 10 3e nlrkol i Jtflsr 5 half d|m« file, 
ttjir^nln price U- 1 ! amt old cdIji lUe. Any, 
It- t ISPi, ATiEnkiMrcc. dkli. 

ii BIFFE-HKXT I 1 ’ I n l- lir^nze iir nickel 
re In, - liirso cl|*n hiink n«llf- and fBlah-R, 
Hk\ Cco. Best. Bra 333. Hedar Baiilck. 

I nni. 

It, MIG I'nltnl f-ireLen coins, war 

knrcEiJn riltinctc t ■ In njifl r-ilah>sf IBc. AleiLa 
Ml i It i’ll*, £ r tilnr.nlii Fjsrbfg*. Cain, 


fon soys 


WOCTJTCHNtNa T-’nr amntrurs. Eiept- 
kni ist'iir sriur-e <iur piUill .hed fur the 
amateur and heme n: rk ‘■h r n ewner. f.’un- 
t.inc nil th* Reejlcil Suf'-r iiiflnh uml Ip 
scell HluetralPd jet puhllsliril tv selt m Utr 
las? i its e ef ‘i'i (tnii i •■ ■ - f i i-n 1 il Sh-p.lI r,it 
yi ur copy ti dnr. M-:ill mull i nnc-e with ynitr 
■ tdcr. Pnpulnr Muhnnki Fre-s r Ruiiin Sill, 

300 i7. Qn hirin Sj,, Chicataf 

Ol'dl'TS Fnr aiiecrt IpI n n Is a uieFiTi 
hnniUnvik of 700 lavoui <i».;i;rd i:.n- until In 
rnncarlnePp Rrirtppprs, lim,Tklrtt, folders 
Firun iln-li-s. Irl Icrhraila n n ■ I fHCP-ICTB AYl|] 
xai-'- Imitiensie uinnunL of Uiuc , r nrr.' aii rr 
liklnp: tnan. BpLlve-reil In ynur cr-ir r -tt B, 
P Imply pay poitin^n and pusntgv. | 3 np* 
ulnr Mtr'tiiKfi Tress, Boom Mdl, 2k i? 1C, 
OrUflritr lit,. ChlrsEfl, 


CAMERAS AND PHOTO SUPPLIES 


FRKF* Oirr Intent 2 HK P4i(te rata In? 

10 I Is! Inn fine ciinjerm; Bfird^ks, IfllSe? Uhd 
nrcrsgnrles or kit. 3i^cr|pi[nn al su-hstAn- 
il.l - ;l\ inen. A^k ih, fnr ..cir hirenln le. r k 
LJsilnjr u piJ kimmI* at prlm^ Phlrli will ne j 
Minify tut jpu rrein <107r 1’srd aunds 

»nltl iclih RAitif Rnurtmtce qx npvy n “iirly. 
Ifi’insy tcrtmiled IT hriE ^alhriinl nffer Fen 
flavt 1 trial. (.>nlr;il t":i-:irru Cmtiicnny, Itrpi., 
PM- HI*, y 30 South W a Intuit Avr- i’tile-.i jrp 

nh 

KiiftAEv Filin i i-fpcplnpei;! . f hT rri||. I'rlr.TB 
3-" each. Trial i.fTer. M|ri enlarBCinent 
£. r K\ Vouhr Phiila Servtr^, [It:, Bertha St,, 
,-Mhqny, X Y 

TiliE iktunEsTn applying far patent^ 
nnEt'c Ktl and ldfi. rLiiPcpcc A. ITBi-leu. 
HcitHt^d Patent A ttnrncy, Wiahlnprivn" 

iiiTfX IlL-teliiped ‘ I? LiTl : NiTijTfijir. pi rl r-fs" 

<- r,e oil enlon.‘i] r,i'. Rcpiiitm :sc %r<* 
Tliyn atT virt Dmi r r Hnlsl nruin. KtlM. 

K i SI I t Ti Trlpr :i,- e^rh : • c- - ■ , r 

free. Jenkins liiudlu, Beni von. Ttss, 


Yorn, Fiitrrltc kniiak picture enlarRetl, 
tiac 5*7, Ifle, TJiree fpr quarter, coin 
Werwi hrsL nmallte ifllmi tdHliij 1 . Adrlrrss 
[Jarnter l’h"!u Jjib., 331 tiecurfUCd EUdg,, 
lie s Slid tin , Ii.it i, m 

Mt K kl Mi nej in plvdOBrapfiy.' I,eam 
ijulckly at h,-mc. H|,a r L- nr full (Jute. Xetr 
pl H-iiL XcHhJnu like It KSimrlenro nnnec' 
i ,i sufj‘. American Hr Ipjul uf Phetunrflohy. 
J-N.h'i- 7M 7j 1 , MOl M lehljtan At#,. ChlltfL 
HA VG You * tuner*? WHFe F6T fttt 
iBrtiplo nf our hip iHijiilnt, HhnwjpR hisw 
in ucike holier picture# aiiij cqrn pi.jney 
Ami’rlran Plmlopraphy, 110 CkFUfrii Jlnuse, 

Ilnstiih, li, Mti s. 

L jr/MS ] tyyclflped. Hfiecliil (rtaT (Ter. 
Any si rt- k:nluk film derelitpej r>c, prlnli Itc 
e^rh. Trlut Hi Hi crlarpfjiiml m hnndininc 
fytoer lOr. BvemtRht sfMce. Hwannkc 
Philo T’LnJshirjR l'®., 3CJEI Bell Ace.. Roa- 
puiUi. Ya. 

lildiMAT t'nancf**," lensra? ITiTF fun. 57T7 ^ 
R. Spr tnir S| , . ) ..-li A n Reles, Ou j i r. 

SAMl'LF i;n3#rjrrnif'nt ri |jki c, and ne-iu- 
Elce i returned F, Trial toll, glossy prUMl, 

3^r sitre-r. li-riiwn, tYBrsaw. X. C. 


MOTION PICTURES 

.Mi.Eiiiri iilciiLre- 1 '\.ni ciim.| .r.'r-r 

chLj pyrat sis 1 1 cnlj atplhorltatrtf ten isc-uk 
i it tin- 'ijiijHt hy ,l:n3irs i'mtrrnn, wnrldv 
frimipiwt amherirr. Hih ctHiucu'4 full 

■r-f tnfoETisisiJ.-n im nh’-ilo celh, VihiHhcine. 
Mnvict.ine. E'hno hhfune, methods of n < . nllng 
ptalFUeisjiiicii. WV £ru EelllPg UiMtittnli cf 
r.iplrs, Price, 5' (HI pc.n,fpaM apywherei 
Russ Barca Ingram Nti. TPH mgi cIT rlic nress. 
Red fnrt I is rial rift In ^mnd-vtil rmd Hi ultra, 
raid! in pJc-turo ririteras, nmieelpht and ne- 
i'^xsnrles Hntd 4c In stejnp*, 3 In ■-% t'.i?n*Tfl 
(Tninpirtj- SJcHnn Pii'tiirH' Fleqikititirters, I HJ 
FI.. Chleasn, ill 

Fit !■:]■; — Oij r la int SS3 puKa riitinjt Xo. 
bl Elsllflipf new mot Inn plrltute cnmrni, 
and fiitcwutIps. just :■ FT the press.. 
A>Jt alAia fi r nur hargHln bnok ] S i n tr used 
in hi, I ui prit'o- which tvHl i,-“ li i )|.v ■ * -. e yuu 
from 25 In no r i-. Our tlfiprj] Kunrnnlee 

liivch^ L L, ,rrv pun hare. M> rey tefupd":! If 

i: !<l sari sited Hirer ten days' trial. Cenlral 
I'aiLisiru furnpan ’■ 3:su K iutli It'nhiah A v#, 
nm* P M-SP. C’blrBRCi. lit, 

Sli'itF pMl f >rl k Lviri I* phnf npliy ~ stafyT 
Our taie» iri L p;i rime pi wild unknown, mi r liar's 
flr-t ^Fsufjr Tor aliove amount, ffi retlne, 
Citiyrl grin BOd MlT.nitlt To uLulIIihi »l, tICI Tnf 
hath silehi uml Fnlkimi plelurea. Mcipa lo- 
caterl; in [fm heart of ntutloii nlr-Fur* in-,lu«- 
trj yrp knuw pfodnrrlon m]uiniiirn!(. Ks- 
tabllfied 191,, F n-t lia-klri. riijyecf-a] 

H’marlo Corapar v. "Jiik tVrsImi and HaiLta 
Wind ,! Bide.. R filly a'iiftiL ("niir 
TALKIE Anil movie iiriMhicrrs rare- elam- 
* rin q fnr one Khnrl story Ideiiii, pi id f, c!c. 
Perhaps yen r:m wrilo one IhiU wc mu 
*.hane and ^ell fnr VnU. Hue writer 'V M 
rccri.fi] fH.llDfl Yew Yerk in-- 1 i-irket. 

Wflio fur Tizl | nartinuljirs BitnEfl 0’Mp,|- 
ley ■ ■ m tin riy. .duLie P, 177ft Brnadivay. Nciv 
Y oft 

d( H ' M^llt Sir|(K fiin^lctoriei j>Fotr.>]thHine 
Y-lkJe fl J i i ; l.'U l:-r tutu Fntraralna buU s.un. 
ides hEJ. Pt dime. Kusttn Fea litre FILtm, 
riakdiurir. III. 

~ Vhlft s'ALs. W![: 

art* iJeVr 1 ,?, FUidoil, HallLest J1J tda. HhI. 
!' W (tLi- hariHia, ,T-dmjili>«n, ft, 

SHtYIF F]|iii.s, l.fHHrftTTeLTlji. I* lift cseh ; 
-■Isl por-il unJ-wFltre on rwclpt nr reipLuapne, 
T J :rtJ: ■list's :-n iwtUi-LE. Independent Fjlmi, 
17T' flntricTi f!ali> Air-,. Sim l-'mii Msm, t'aHf. 

PA V Fi M ' i icyt Miifif camera s. 1 35.; fim7 
lEftors. fii.j; Hatlses e*mern. SUft; MeresKfi- 
tl-'- n, |2!t; prinllng martslive, S7' ; ;run nny- 
n-lvo Elork. 3 cen(« fqpt: 100 fi«n EaMntan 
1 ‘"in neuatlyo. 11.50; kadak, i5. TyprsirH er. 
S!0. flatnrnts sud flints ImutrhL and ei- 

r I ili need Ray, tm W, <f ith. X ew York. 

TlUK CHiuatrx In applying lor patents, Scr 
pagwi 134 ah>:l 17E3. CFFnmre A. O'Brien. 

Kcjilxlereil 1'alrnt Attomry, Waihliuint, 
B. t'. 

17303 FOOT 1 Keel* irtsitm ind comedy, 

% !l "ft retl. Thou s-fi Pflt ntlief lllin harfin!-n^. 
LLsn. Ilnadshnw f'lperan lirsiken Box u 2 J. 
OlnrLrcnntl. Ohio. 

TRAU6 AHV TECHNICAL SCHOOLS - 

nnt EylepcEnn course enser?, entire auh- 
Ifet nf radio. araduatM tllnwed three months 
finish I tiff pcnirse fpre at the ridlnre. TultluiL 
eliiirKf mivlvrnie. Have aSvm’.-H plneed ffruLl;- 
narsiv at ti "y ran-Flpc $150 f iiniJ monthly 
fn mi the start. Write for ratalojr Lonmin 
Jludk College, Dept. 7-A J W* xMn.tr (on. 

l.EAftX; W&* renalrlttB- HHei Bchwir 
,,‘J-jtt Miigmi E5t. f San Framdsrs^ 


LEARN Mnrsii and vlrtless tEleRraphy, 
BIr salaries. Trememlous deutamt. I t- 
pcnticR low, can earn n-art. t?aiatog frre 
I Judce'ijTiiti mte. Fem W t. . Tilf urelna, Ind, 
“liEJ a liSue print ruder, lien In - ytmr 
Lradis hare Mlfftrilri. AVrlte fnr facta. 
VVis;it J s y.iur imrli'T CurmLi Kum.Hjy. Breiel 
Hide., T J til]iir|epliln. 

LEARX TypewTiUnsr tit hnme, BkEIgmaJ 
lyTiowrtllnc, hrFef enurse -hy Prmdlf (a 
firucs hul'jlleitliini tncdiles jmj iu treetirne 
puffin Lent at lyplnc without the aid nf an 
liisHnti'lo-r. 9ft rsiififcx. IHu -fTsti-d Cloth. 
Fept C. O. D. Pay |i»itnpn :ulee, $] and 
small arraount of poitta$a irptm delivery. Pop- 
id. if SCei’hanlna Press, lloiun ?!lft p 200 ±1, 
(hiMirln P[ T . China an, ItJ, 


BUS1KESB OPPORTUNITIES 

ltd 1 l>u want a linn hl'iV] pus Kiwi 7 T hen 
cssitie to WarhlpHlnnl Hero B the r-nly 
jchonl of Hs k Lyd In the pm rid— a nation, 
ally reeuj:nF^erJ t mining srhi:*l whlrh pre- 
pares hiet'L and w -inum- fnr pnsltlons paying 
$3500 Era $7.^00 In liotrL#-, Apt, hnleh, re- 
sorts. rliilii. schsKili, rafetcrlflA and tea 
™>ma. f- nit frt LywH — get ready fnr Mtcer 
earning# wtiile rojoying rLellglUful rncmthi 
In the hs'uulLful. 1 1 \ tc cini J n a nirsHal rlty. 
Learn timler piflftlcrvi experts: 1 l-jcar teMed, 

Illtlt-SqtlhK, thumugh ICalEditg, K fl M ni| 

Oh plftJ'Hient hurrau for grailtial rf. ho eitra 
tsis-L \Vr|(r nnW for free bueiit chat Irrlhgv 
yi ici r c-|i|,i rlffri jiy Lewis flulel TralhlnG 
SflirolB, Bep l, 3 17-r5L Washington. B. il. 

l.EAltX "Si aril 1 1-1 ring. Arl st#At. ta.H I in ■- " 

sasiiiary flour niikJriK. arllH Ini marble nil 
Israrv heft. Hcf.r t-i a * i cdld. or venter 
over cs'pnrtte pmslurlj, wnod. cte. Tr-nvtd 
sir spread un. FLULtlLhe liarilnt-t, gloesy, nil 
PtbUfi and itintnas. iujespnno vo. I 'uiimTe 1 
use* fnr rhli Industry. Smd dime Tr uui, 
1 lie?, Cnwell Instit ute, nwytlng, Mlrh. 

I ITaT 1 li a wifTK h-:nrp. J ,, h , jii'lj 

PretLiiiiiikltig. 15 jenrs" rxperienre: fret 

Ij-uia ir t Ic Us, A -hhfM.k flj, Mrarruffni, (thin. 

FILER Infonnflilsui i:n. how to start a ph:-f7 
liable Cvrufll ntdic-G we say prnlllahlel mall 
order bP^lhesi= Julius O^ldln, 938 Sue them 
lllvd. . New Vnrtr, 

iSTl^fD lue To ifffTTlrRtcut. Lynti-v. IVLi.. 
Tor 300 all pioHj rlrrulars anil name* 25 
MUm Im rlnjf uarneK,. 

i’ll tHTKllS: Belaware; best, Cheiifftl; 

free f rtras. OlntiloJ Cham-r l’«'. VI'iIuiIel*. 
mn. B el. 

SKSXS An--! showcard i~iLL.il | v piiTfcTcJ If 
ynq use Letter F’nttr-rnF. ‘rt'rlte for free 
kumplea. John Huh ft. B 31 2ft Xpu .V-e 
rhlcugd. 

_ LKdfiJf lii correct ripTumpFiIIe ah lip ntvi 
Eiiii-d F E r'eMtiff. rlre &ru Ring , Capahli: hi mi 
I n demand em-ry where. !'‘Hrt[LklP mtics^ 

lpIHtihJ ;it cost i , hy nauffti gunrtufner urer. 
Htttrl rjat i-k. H-a c Wrhiy il, |L-^k Bland. 111. 

Sf II ]'. M h,lt A I [ [inee. Oh I o. !3Ep. monthly, 
prarPs P»]g S — Rrrsi'j-^, SahM-rlli-cr reports 

fJ's.Qett from [hn*t; iLur-ther $! ft, (Hill frmn 
■ Tin, Try your Juekt Year, fJ.tld; 3 ipiplbs, 

2-ic, 

WR St art jruu Ip li«nlneis^ rumHhlng 
ever . l thing. Men and wuihtn, cam J | n ;,i 
Shin wyfkl.v nnerallrg mir nrlglciul "Xtw 
Hy stern ErnflaHy Cansly l , ’act-,rJe-. J ' Ek'iilh 
(who spans- Hi ins. L' nil in Ited m-n^ort unJ ty 

V.iluahlo tnw.kBff fmr, W r . Utlb'er Raii- 
d-|]c. iPrmvor -3 Fad Brnnge. X. .1. 

IIIST'R III I ’TllTlS tt r M rirViT ?5iip — JitHt 

tnmlcl fifty dollar hrrnfl nnd meal iFLrlng 
iiLiirliiaii- aril=; liftolf when Intel ElBci-lty i1c;n- 

[Ihsilrni-tsl, XFqnv pHnffifi-ts, I.irrgc ppufitt, 
KtcJ itak n (wrrilnrjy Aloaen. 24Q5 W. Itch, 
T>is Anfferes. 

CTl A Iff tilts ■ lie law grel hr^i, eKrapefT; 

fiets fi ,nu F. t 'ili.nl.hj ( I win Cl Cfj., XVil:utng- 
< rift:. Url, 

MAKE Anil - veil me^iiffe ns Jliniai., ! T n"J 
--! r|aci 1,-nj. i!'<y coin. IValstcJi, West Fmuk- 

kirr. hi, 

DFLAB'.lItK T’Tia rt era ; fees email,; fn.'o 
faM^rm. Fla,-.?, fl O liver, XVIltnlnafc-rL. Bel. 

LL'LIILX The KiirorllDit hiulneqis, ‘IJSod ln- 
rnme. quirk rn-ults. Interestlcus lacoblet ., 
"Skillful Cfillei-tlnR’' free. XaU na! Oollae- 
tur* Aftsn . 1,eng 5!.. Xewarit. Ohio. 

Tl’ME t iiuufp in applying rur"7i"tVnnT~ gn 
[hirc* |24 and 111. Clatvnce A. O'Brtca, 
Itrfflstered 1'alfiU Attorney. Warldh^lgn^ 

Iti'KlJiKsl Frof«;*lnn of jqur t«uii imT 
Sqm 1 fi-ci'itrte in (tt-pt-fire feus. S.isr Hteph- 
ensim Lahnra lories rtliplav ad p.tre 32L 

HT.ART A liotno gift simp. Make youf 
pwn twautlful tares, rnsll Inwris. \"rw 
prorosj. rTnfllable. uparetlnre ururk. 

Vo rnnfa'S'dpff, pLtrtlr-ni;irs f^-,' ft|ft Shop 
llurejLj, iifti a«7. ChUHct.ithe. Ohio. 


POPULAR MECHANICS ADVERTISING SECTION 
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FIFTY SuwpsaqT hlii Harder Bmrtucts, 
ufl»riJ- Ii. i I Lrinc*. 

Chi cago, _ — 

ITEtle- 


t'li iL.k, sTTirt '.".ir i mji lJLIli 
ncs-s anywhere . Belling hOYeUHl by rrtuil- AW 
begin ner'^ i»m tl r e. nUi ins everything re'iuLn-d. 
DO i n."Uif^ cirrulurH. Jri^viiti'13™*, ^c-- It’ 
bciuk fr«- IlfldftfIL 83 A- i 1 Curt 

JantllD S[, . Ncii York. _ _ 

— rllKMh lL I'rSi'ert will (urnlEll for Jrt ulna 
timi tr-vlo ati-tci*. All IA*tn lii'e. 

W, L. Cuiumlilgft, Pit D,, G^Muts Atu-,, 

iyncaet. N, Y. . 

iMlftUOlisi HrfLlterc-l at hmne, t'ftitL ri'-.-.r 
' reins Her r. iu 1 ■ ^ ft* 1 -I Vi'U eborge m mi*' 
FroBtliblfl lntinities* plnttng ltk« new, hrmo 
wofn-ocr juluripKa, rnfrt«B0T-j. 
jlnrM Ell' OUltfE.3 riLrnlBhniJ Lfl’t .1 i l i 

Sir fcaW. P It.t C lf. ii' t Mjrlnti. I lijC 
'JfllANlIY" l.’di-uiiLi j 3 produce pertict prm|.' 
uftV All Hues. Catalog tni. H. TfatfLy 

(’o. . YX'ushlnjrPm. D. C 

— ^rpTr'l Nb With V'-ur mm pruilurts. Make 
tlit'in yourself, FMrHluLis. ik'H-^sea,, trails 
twnlit, Emcrt analytical aervlee. pin In®, 
plmllftr* fr-tie, IL 'ITuily LP,, Washing- 

ton, ! >■ C. . — j — — — — 

BIO - Ikullts operJrTiii Antin'* fc| f pcjiiH't, 
chewing f.iir, candy letidLng nnn*hlneB. 
n im il 1 1 capital. YVritc lluLhhina Com-. IL'd- 

wmrth Si.. I troftk H t i. N. A . . 

iiOjT'f Si'Ll far im*i'f>. I'Jiiii'Jny agent* 

vourscLr. iilike your own pn^UWIH. Toilet 
articles. tttnw. i-sssoc-ts. pi Mil I c iinok fr*. 
Rational S lent I Hr LftboralotiM. t^xx 
Hwn iiL ntchintiw.l. Va. . 

— AKl' ITU’ 1 a M.irbTa yaJiitar. flooring, 
«■, i ■ ij > 1 1 , r i I'liMTUiC iv'in.l nr is- ill ml (I'Kir- 

inz liii'ii lliS- k. fireproof. alt c-dors. I"w 
r , Ti, Omnium! al ruling, ronrmie Ulster. 

pier- macho (h^arat Earn. garden furniture > 
LriUuin' fteltlbLe euftlija, particulars nml 

IlluitralHMS t f«c. t’hrli. Hairier. Hunt- 

tllJEtOHi. N, T. _ 

— Jtn» Siu-nsfy a-. heme Dial in* auto farm. 
r?f i^i'i j>r<i |:,iirr«fa, tliandelli-r-. I by cic-e 

nidhiHl: psrrnfHcnfo unm-ne .-a ry . Oulllfa 

furnished. GLinmeUl C«., Aw. N. Deea* 

iur. HI. _ 

HTUCH aulI ^t'lL Ink. 

Bln pr-inu. SdeniliLc 

(,[FLirtL"3s>. Sl.OM. 

Tjmpa, Flu. 

* Sflil H.lSfl'H, | ‘li tutors, rirpeiitiffli slnrt 
fiiTnUure refLnishltnt. psInlltiK. I^ndysnan 
i.[y].r, 'il lueni'ty htiLULne t winning I dun biinp^ 
ruiLonirr^ uulrkl.e .lohn UtacelaHil. 14dlf 

sso. Ntiicb, Phllmktph la, Pu. 

Bliil w I.ia'lt. li.MiJis. lin'.i'Jifrs. b n r ■ 
nlnx L Largo r.mfti-. r^rUruluis tree. It- 

Elfsii ( S2u S j’leurnlHirn, Chirac''. 

draty '( 


I iicryone u-cs H 

fnfulllLilH ami In- 
VVJ.Ltm-m, CO PaLmliJi. 


CAN You rirawH Hin'lfw time rruflla jl 
lilcity. N-jl a fin ^tKiu-ti' lice fuirs®. Usnn- 
and partleUlari Ibo. St Paso, 


^Uilbcrry, Sprlnufield, 


tUilo. 


JOCl 


MAKE Sift Dally, eitfnrllnc cold frnrti 
old jewelri • New linmo im-?liuiJ. Dctni- 
Tl j l "roil siamii". rriTlipetal, I!oi DHU, 
HttUyiiWj. Ca I lf. 

A TtrSlNEHS Of yniir ow n m a kins;— 
Ppiirktlns ( : Lji N ame ami NtmirMf plates. 
Cberkerlmiirds. dpiia. hock ami F-atn- 

Ittn free. E. Palnifr, 51ft, Upi^ter. Ohlffl. 

E ' NTS1 J A T. — 1 T r n iram • n Jnri tnlele al n =i y * 

sell lie-.- Mi Ice cln?-u vmrr'iflf rmnn JJIHcr's 

EUiiranlf-'d forntulas. tYhy v.'.irlE for utbcini 
uiisn ullieri eon l-e inrrkSmi f'lr ynT Latest 
LTe-opppInfi llleriiranirc l>rlti H s you tiany 
Pirwin-fty tirofMi^ltlrn6 fur you sn independ- 
ent tin - i ni- - . NT 1 31 e r Cheiulpt, JUM-IC Che in* 
ii'fit fll'ih 1 . , T i i ■ i n :i. T'l ii ■ 

MAN Or icrunun. TeM i'll liUsTrn^E. Hu> 
jiLitcEi" mirn limn ?l r tn'ij raiMitlil.v pmHi * 
Jjjrlitrhjia, dlshlflEd, p Lousing. EipcrLenro 
unnecrsiary, we kuppIj cienlhlna, Umg- 
Eakln'i. llliih Sc.. SprlmMivLM- Oh I . . , 

MAKE Tcis profit < iv 1 r h :l fur farm In 
your haekj'arcl Ctitndillln yatihlts. n irk- 
rat, in ink, AVrlri- Lie fjds. 353 Conrad's 

Ftanrh, Denver. QiiIb. ~ 

IXOIYUMMLW, Churthci. Irnlff?* PHI to 
S^o day. No Inveftiucnt. sell Ins -nr ean- 
Ti-Filliff. Kncynlenedia of money mahing 
plana. Price £3.00. Further acquaint you 
El [dans fide. N r A. Shccdi, Ensley. l!lr- 
Mtlngham, Ala. 

LEA BN Tn slrlrij! ynur own lennls rn<- 
puet. Hare a huilni-.^ of your own. Mnke 

i iiii-n e-y al spare tlaio, fttait now. Tice 
IlrLBepe Co., Buli.k'aju Ulilc. , 3171 S. Grand, 
Ft. Louls. Mo- 

SELL ValindiEo patenr. your li'ting i:M?.- 
ulicih Smith, ;:h;: 3 duKtitul Bus 4, WinH- 
J n kill'd, D. C 


FREE BoC'llLet d&srrlbcs 11 T plans fot 
makLiy fUd-S I l;, h weelcly in hi" lit* "t idlLre 
husLnesa of youf fiitcL, Elite Co., dl J'.ILa- 
nliedt Ft. r Nr ft* Y oy lf. 

(> \V\ Yoj r Iju> I ur ih. ALi n ufac-E n re mu.L sell 
|iM-.3utts. Ht-lT stein, CLiwniiL, Ji) Grand 

Ait., Grand ILi 1 1 Li!^ Midi. 

l-’liElC *■ I mi'll- i I'M .hi'.'. 'iii.ii.ldnK spe*' laity, 
AVrlt o Superior Special t jea. SprlngC rEd, UL 
AMATEUR Cartomdsts: Sill ymir wor£7 
Write Sen Elli’s Scrvk-e, PX119L, WeT'iatfhflfl, 

C. ■'■!.. 

; : i>t>li -THINGS" 1 — Aliinry EiinkLm: hlftii*: 

I I p i ; ]jpin ■■ , op P'lrtun i i it 1 - 1 N i'v. , . Ll FT* rei 1 1 1 

Tin-. piiiritha' srL.ll 3‘-, Year fl.in. i Kl*.J- 
Tlilrvits MiLjptzifL^'"' 7-U Aoatice lLiJ h r -, 

C73-IM- 0jJs rul, Ohio, 

~ l.murr* l^ilYFrr - Mrmurfti-intLiiij SadirtsT 
GeiT^o Ham, iru^l K-uPHI'nih! A't. , Ch liNi go. 

- "jfJ , ijuu AltTICL iLS lU Jnw whole^HTti 
prli-esb PircrtiKry l'h:. \Y-P;H!ert»on Ca.> 
till T'nher^ily. I>ps Me|ne^. !■ o va. 

aTIaTKI'H I'am. niri i utiru sdudwT v> I'cft, 
spaTO l J File, m i£iy Inn or 'r-o ins ourt'mns for 
miverl L^crS. :t-Eui Symlt'-uro, Artryk*. tt'li, 

— Ml IN MY I U " TTfill r ' ' ■ ■ i . i ■ -- I ii =N"ir: n n< 
SI |JH. ] t -,i 1 1 -j n r l‘ ' . 1 Fisit" Si-lfv(er. 1 lira X. 

III NTi ij I tii i . Pa -:n It 1 oa. 1,'idlL 

STtS fK-Sfc' t. U N t ‘t i ' I nu+ wrRTeET 

Contoanies firgenlznl ; imra rp' i hi t E'-i hf, Write 
Harden. 1238 Park Row IEI'Ik-. N'i-w York, 
lV.jnii] IMcoFlT XtokjTiu fo mm I h s. T Pnl- 

! . <iv [ t>s- ami iu.euv allim; Arclclcnl.i and einrr- 
jjeurlep, aijylt-uflure, iill'iys ami .. 'IiiImil!'!-, 
a rti Kt‘* materials, liererofea. cemenLs, aEuCS, 
pa -let, minding* s. blftflClrJng, i-buh. at Iur, cm- 
nrlmr i petals, riyeing, Sfln^-s. hetit CreaupenE 
of riseUlJt. houiebnltl fonuutaa, h e r rein a. 
ranffi't lunery, c!i*w|n(J eum Eapittary work, 
ei 1 1 nn i n j 1 1 n g Term in, luhr Lin nit. pain t s, 

carnllhev, (sLint' araph.v, tumHuienU, running 
forpiiilpt, rubber, F-ap, esnuLlea, RiitrierinB. 
lojlot preparations., porruusei, wiierpmoiln.-. 
JiroyTO'ilimr, writ In* Materials. .Tuat writ* 
for "1*0 1 (riil Hie Ametirau EnnyldoretiFi of 
Kurmidns. 44'hrn tm-tiwan henila i'rm b'-' k 
i iy 31 ".ft ami posInL rharcp-. Fopulnr Mr- 
Mcofnihlos Pro' -, tluorn Sftl r TiDQ L-i. Ontarie 
St,, eh Lea go. 111. 


TELEGRAPHY 


LEAltN Mori* nml wtreleai telegraphy, 
Big -.ilarLts. Tsh'uieniE' n» di'mjiml Li- 

pcriE05 lew, f.'ii caret 1, 1 rr Caialc-K fret 1 , 
Dutlgo 's IrtKJtu t c, H. St.. Yalpam lM. Tiid.. 

ANOTTfHft Fnninus *5 Imok hmv fl. The 
SHory of PhlLpsopliyn to Will Iturant, ia the 

lati'Ht poppbr toii'ik of tinses to he 

[ilui't'iD whhln Hip readi of oicrjine, Toil 

will wan* to fldd thk c-p J'ftftr IlhraiT. I lie 
nuttiar ha* (ho Itnadt of mailing llic LL'es 
and op In Lon- "T great phJto?anbefs iU In- 
ci* rc-^S Jnn n ^ illmuia^. &P»- m 4 £s , «- S HuMiratflcl. 
i’Li'ih. Split t'. O. D. Pay F'ftMnnui price it 
and mil h El miuiuint of 1 1 > ■■-’ <1 k> : nt®n del L^c ry 
Popular Nfe'-jy'LiL i i' - I ' f i- ■ > Itnom 8 (Hi, 3Qft 
E Ontario St., L'hleifla. til. 


CHEMISTftV 


YfiirU ri N'mf' al pre-blemi solved ft ml far- 
uiuLa or p ti ice its funilslini f-T :r>,flft, XV'dEa 
im-. XX", S*i'lman rti-Lnn 1. fuJustriul i'hd:i- 
iit, Bo g SIDS. rtost ou. Mb m. - 

ANAL Yai S , ~Chrm I r a I eon su I c al I op Maf.- 
UfacEurfnst Ideas, ilm. Imu'iE Fwrsuijlas. Wilta 
A it .1 1 red CliorriL-1*. tndl:ni:i[n:ifa. linL. 

1 ’ 1 1 1-..X1 ICAL Funnel] a - i, pinre^SM, n 
Here Li*'" r-LlurL*'-. Mi.! Bri>aJwuy. New York 

YOU Noed a better grip on mflEpeinatlegT 
Ask ut in send ynu a copy of "Ituhriplks 
fnf (tie I'farllftil Mtui." only ?l. "ft. By 
nnimuirt ■' 1 ■ r ■ * e nicthocti it rmi'int the uiystery 
•nd d.1 iftc: !: te.; so .ilgcbra and on I ulua irr 
m a dp rl tuple. Assuming your knowledge 
llirJCi-ii 1 > ■ ft r|(h nadle j u iiitii'kly ind enslly 
i- ilu a wnrilTiy knowledge nf algeftta, geom- 
etry, tfluncinrneliy and cakului. Simply 
p :i v piipcuibn when he hi nek Vtm thr nnek- 
pm-, .X ;!> I h*ch Pnniilur Alrphunl 1 ^ 3 "t *■ < ^ , 
It*; uni SftS, 200 E. Onlnrln Hi-. UhLtaao, III. 


FORMULAS 


h 1 l 'AH.XNTFKD FotmtilHi, hi "- siTrn' i ■ in 
[iroilure fur mil king n> -i iu ! :i r , hlyyiHC- selling 
ypecSait Lea nil [im'f. Itiri'i huy formutas 
(JEL you've rc-dved valunhte eye-open I ny BH- 
c raiuro. Atlilyr, (J!it*m Lt. 70i>-F Jetton. 

Tftnma. Flft. 

rmij t'OItJM T. AH And httT ItTiiFtnUrl .1 
nTou ?"i*. i - Li' 11 ! I hark Sium. Park BLdgr. r 1 1 
FOHMI I.AH Ail KiniJs, Cat n log r tti'. - 

CLver LaharatoTie* (Fl , Pnrit Hlilnt, 111. 

2u MllNKY MTklnz fotTiiulisI jimriTiilB . 
ft. Arthur Lutz, Yi>rK. I'tniia, 


s r :cr k e d iy it h you r ow Aim » tod r- x I * ko 

tlu'isi youi&tdf. Ftirmulfts. prortHauss^ inuie- 
atert-ti. Lsjnirt analytlrul serdre. fahifag . 
rl hcl E- j r> DkiS H- Tliisly Co,, H'ft^Eiiiiii- 
ttm, D C. 

1 >0 N r T' Ho] F Fo r "fli its. E mo L'''!' .1 ijcei 1 1 
ynursttlf. AEiiki* your own pMcluets. ToiEet 
articles. 3,1 up, r straits. V ulna Ufa In ink rn'« 

National Sc’3dtt]ILi‘ i Ijibomtorlea, U?:; >Xx 
lSroiid, HLi’ liinmnL, A' a, 

MaKE Muncy. 3 farnmU** M-iio YVtl^lkl 

Aliift n Ayh, Ifa BjllJld Y’kllf. ^ 

I'jiivE Furmuia (•utaluit. Latent inuney 
maker-, AY'rr- ! t-rii rheinli-a]. SaEcin, tJrog. 

I ' (.1 iiiTUCJSI Analy’sis. I^owmI prlfttoT 
1 1 nr b ?tc Ln , ChemLa-E, 4'i Grand A kb,, Gr-in A 

ilaplit. MLch. 

] ] 13 , ii(l1»,iTiFLfT T lKiT J t J tl T r Vff," h'lially. “Yf'ln Hr 
rrea my I'-'th parte fnrmuli, ILfty tent-s. It. 
ITur my, U rulell , S t. Louts. Mo. 

Fit a ("^l JTaLly Any fiuu ulnl lifle. Ju^t 

urto] "c and niiinc Lt. Cutuhig fan'. I ri - 
'Ili.ilrU.L Institute. Dor" 20ft, ft' West liaji- 

ilfilpli. Ch lcaao. 

" I.L.-sf Of full-: ti d" .' .ip fannulas ir> * 
L'nlveraal Supply Do,, 7“p llosilc-vani. Hay - 

none. N. J. 

IMITATION liopyy. rusts fmir mttti a 
pound, formula tl-UU, H- Fivmo, 

Janil, Ohio. 

"" L- I.m XL( ’LAS “Of today' B emhiiuIbt ftutomci - 
1 1 Liu apHlaltlftF. 31 pi-i'dr. tnahera, Jl.tlll. 
Hay ma n. Bna tt)7, Edit I fapld*. tinea. 

s r n ' EH s F I' L Fi.iriu uiafc ^uarjtTifaeT 

Catalog. Illenture free. IinpcrBal Lufturu- 
trifles, 1 .'■ !'.', ;i rl-- MIL , T III. 


AGLETS WANTED 

run: ADD KAjiyiL lajuefl p:i stftne ut 5§5T 
Ttie dJncuonil's ably fiuarantt-i:'.l rlrrl. OfraE- 
yst spue lime, si ik*- line nrUrLe cut fawn' 
Amaiinic pfatlt*. ¥ '■ pu Ltd $umplp ew*c fted 
AVrlie uu]fS r lleiloRn Gera CtMiipani'. l>epl. 

UAL Miinlerejr, Cntlf, _ 

AGENTS- X lobe’s it pr..-;7 n 5 ].hli s.nlVs7 
Xx'iitLilerfuS cloiincr tor auttirtiobllBih fwrnl- 
Hire, racial mid Klac-. Y'i,ur ii iuic an la'iek 
— fast nmrntrr — emluilve Lr rriturj, Kctl- 
srantiLc. XLLuute Kfaeti Latwsral oriea. I'kaaiH- 

vllle. InA, 

BIG Money daily sel3iiig“tlilrt? h tier, itn- 
derweaf, nlnruati, IninlierJielts, ^weat- 

cm, leal! fLi^is, niseklnflwa. i mvit AL- 

pi!!«a. rhltctreix's play suit-. OdUU farw! 
I^so'.t lenep itnnyi'esiJiry. Nimro-i 1 V*., llfiii 
A. 1922 -3* lilrui'ln .Xve.. Chkagp, 

"" IxTiT: NTS XKit "S women, n in lee Sin n* 1 ■ 

day rn.'T , kui.i] iir bnd times. Helling iMtlurml 
ndveri-Lsed ilr-k and iaklr hinip^ dllh hjt 
without cub rant erd foUtiUEit Nft Kv t", 
hirnu* nr ortloe 11 hot prosqiei'L 1 IL-'iu 

fm u.anal‘La anil full insi rihiiinti- MLrluul- 

ftmrge Cft .. LihenyiltlC, ILL 

AGlTSTs tiny if j f trig .'4 1 1 ,n v st mill prFTi 
Men's tateil fancy knh*. if z, Sl.-lu-f3.0lt; 
la lies' 1'nlnttx silk hnse, .1 ■?.. f l. 2S-SMH) 
Cafalftc free. S-uperlnr lisdiiJn^ tlompany 
Dept. PI, New Karen, Conn. 

“t.YSH i'p|'l~r.:U' It uH erfliea. Insms Si 1 
f> Lnr] al r D Lnd ay A dvert Dement cm page _1 -V 
"Evl-] Ft Y > I cirri isn’t - f- \ ' •''■ ru’eib sIkhr. 

tl'o TLinkft mmn ILky th"-kn' inning at nnn 
third Ike regular price At^u impui pi i-t<r 
Miw rluirLge.ihlo letriw si fins Aft ',4 prodr 
An opportunity for pe^n ineut fopneritinn 
Inlcr tiHe Elec. C",. k kh llunran, SI 

St, Lout*- 

U' ANT DfstrlTjulLhff agshl fa* Kenakrk. 
powdereil harulsunp: remini* anything fa:mi 
the hai" E< without Ihjftr, tn nldti; r. e n- b^rly 
■ eU-MiiLTT great ot'v"rtunlly fur hiastlcr tn 
yei IfX business; smutdi* (ffr'. Solar Proil- 
iii'ts '(■.•!.. .Ti! 1-1 [ So. Trny. CIiLiuf" 

“"jSSl -'iw' A wiiiSK y?miipt pJil llt- 
tora for fore vrlnrimrs- EaHLy appIJ'-J. 
Free vurnftloa. I, I ljpr.nl 1 ITi-r t-n j,‘ri*'til 
ngci'ts. Jlrftttllig Let: it l>., -t: is-3 : +S'.i rLJs 
Ctarh, UfxictiE9 - 

DON'T WClt for - alfiefal kihnlny 

youTMdfp Make ynur wai imuhirK. Trtlft 
: , r ? I' Ij.,:, Miap, ralrin'ts, X'atuaftle IichAc fre*'. 
Nftt hmit] SfimniLc- LafairulDrles, IflDoW 
Bsiad, Bfahmmhrt. Va. 

EARN More pur div Gn.iker » n.v. Tnke 
ardeTw, romplo-f" Hwr niifti'* skin*, lie*, 
hosiery. underwear, ttftuiatltahfa vjlue.*. 
Ail uiilrk srlfacs, Blsf cumualJ^fam. YX> 
rurnldh crervthln.g, deliver an ! collect, S^it- 
|ifaft( Lon gust snl red. (’"mplete imllftl free. 
Wriit m Ik y, l)epL ZStlO, ljuuker, HOT 

It run toy, New Im 

CII HlSTMAP C.-r'K 7 A iis-iri !'"■ il -• 
filcna, priced SY.OO rid‘ t n, l tfaiunl-i 

free, cm units si n "iKk. Oi'mlm fnr 'Hh- 
1 tI ■ t raansgera. HurUrti* TlifniiograciTn'i 
ntii Adams, TftLeibtj (Jiilu- 
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POPTJLAfi MECHANICS ADVERTISING SECTION 


MIRRORS Uppllitred at home, Casta ntfsir 
-> cent*; per square fo*.rt J you charge "ii rehis, 
Profitable huslnepH plating auropirts, n- 
fleetors, Iali3csvi4re f FtoVeH. refinlEhlriR rnrtnl- 
ware. etc. GuEftEs furnished. De-taila free. 
Wri te ^prlnkh 1 , T'Jalti, 1£S3, Marlon. Intt. 

AMAilJMr New I nvtmT«C ElHirlf wilrf 
hwn er. j^eLl -•• fur F I.T Y EEnLi n-jiirf alumni 
liuizntly, Vink* hjg innFu-y. Wrli« Hniay. 

J j.i v - 1 i - 1 1 r m r i a i iv , I fi j i 1 1 . .13. Elkhar t. 1 ml. 

AGEN'frt — On* cUFriwnfr two - [!■ 'ii inis toilet, 
flfiap fn» with ?] h>411« *U=[H'.Hi:-P vanilla. 

profit. Jlidweat Drue Cn., Colum- 
Ims, Ob In. 

T II X E , 'i r i ; ; u Lii f produce perfect prod- 
ucts. All lines. CaiaLog free, S. Thinly 
rq, lVa^fMetm, Yi. C. 

AOEMS “ H Es l riel' i it imagers" 3(HI^ 

pnOt Kvrt? tomne propped. re- 

E e- 4 c i-r. SDiiiT'le free. S.jiSe-=iunrmErr, 1H$1, 

I, LJU ,Vi]. HaEs lci'L ChlMtl ft. 

rORTItAIT Mm j'riy ran nmkr irtiniey 

an.™ inert' -rUlusr vwr tuannieud portraits, 
Krtul f ir' Tree frame ratnleif. R«nrtlt Ag+mrs' 
— I'ldv On. i l>fpt. F h Lia nne. tn A 

HL’NMKDH Of firms need rtprrsrnli- 
Efves In fieri,- puimninltj- in U. f$. Bdlnl 
I t free Sain pi f cup ■. - f Opportunity MucH’ 

Jlne. II -lU' .i N- Michigan .He., CbPapu 

UtK Umiamir mirirlx an3 new Turn Incus 
elatU# Pf St. Tl'-eCric -htnc blilllinlly ih 
[Up ttli rtf. Sell on fir it demount rat ion. 

\VHjci I ridgy for prices. tV. C. Hannan Ce., 
£.1 IH iti Dili SrjiM?. tli tc n po. 

AHEKW 3’ 5" Iff n k ^ "kl r j’fTr-ii 

article, futh J/ciu M 1-3 I'enEli. No flspi'KSj 
charges. Sample HU?. Etcct lmune IVMdB 
two. F. SwyJ Flit er LV. 3jJ Broadway, 
New Ynrk, 

BIG VE mn ami fast sales! lAccy Hrtvnor 
buys co]it IrtlUnh fur i«1f atils. Vr.g ehargo 
II ■.HI' 3 make 51 tfi. Tel orders dally m<j. 
Write It |i 'jrttruliiT? mid free uitinlet. 
■Vmf L rir , ajs Minim; ram t’s., Dept- li) p EuM 

orange, K J. 

FimTlfAlT Aki-jux— Highi^i quality en- 
1 m r x r-i arm ' , im i L .i l 1 1 1 1 if! ' . fn rues. Eleason- 
ilIfI e prlee-i. U’ rile fnr ralilog, Adam J. 
Km] | tV., 2-MU Knarti State Si. , Chleacn. 

I'lX Htart )dy in - the ruhfBw ttatnp 1 m m 3 . 
new. V"U lm»l nnlhlng. Etctt imslTirsF 

liuVs stamps. Steads' ’'ear 'nrumi] dam ami 
IrtiE rrp'Wl nmleri. rtutek, cisi ptuflt 1 -. 
Kverythlnir TieecKfLLTy to Marl rluJil eiart itibK- 
]ni musMiv f urn] shell free. SlT-dpr lr(snhr;. 

■ -otiilnff, Uiarhiriloni. et-t. Write quirk. 

AmPrkun KiiUtwr Stamp r®,. Dept. 41 S, 
IIbj' t'jiy, .Mli'h. 

ms f He 1 1 for MtheriT SSTiiploy apenO 
jtmrtelf. .'laliri J'mir own product 1 ;. Toilet 
article*. -nv cntruelv. Tatimhle Irocdr fn-t. 
Xvi, ii'iinl Srierri Iti'.- LuEniri traief,, ltur.W 

lETijid . RIciniMwid . Vg. ^ 

liASINS J L tVlR.l'iw " tcrtefn '-ri I Ilc rn irkel. 
Rls pnifkij ttiiei ftnd wlnr?, bshi- 

plo, Writ* quick " 1 £t;i 3r*‘i. 1 " li.'lj WashinjE- 

Ufn, Boston. Mill*, 

' iVllS litRPri OmmirtunlLr for BfrenU to 
cufiner-t wilJs Stiff itinnufartuTcrs tnJ .M'lien. 
Free piriimltm FnilEE. Bro^dftlrld . Til. 

st’EXFTl i'ermifiani Immune as-nren’l Jjy 
rttlllPET tilBSt-Eit-. flnts-i 3lne tlfs, uu- 

drfwtar, gumntnvl fu|3 v«ir. Xu suU- 
f!l1ut]nn*. Fret ^llh mijUnFS ritffl. PciBlage 
prepaUf Bifs idraneC mirimli ■ h.ns. Karn 
v >ur slilrts, tigs I ronh hrmnhfB. Fre* wEflt. 
Write fcdnt?. Dept, Psod, iti-ma:>c-i ] cr p I2:t7 

llraBdwji!". V™ Vnrlt, 

6H --V DAY - PaJd f«r lukliifl «n]i' two 
Dfdpri (Utl;. for our nne s I] -wool union- 
nvude-lp-iirdvr W«r train tfte Inei- 

|irltenL i «d. Fr« Ford offer Em hustlers. 
lluftikoFitfl C4rn‘Lr.r I>u1tit of lame rrol 

L-li th s.itinplt'M furtiE'Ino) free Spanrcr Mead 
tVunTiany. 1 1 am non ami 'nirtsop fill.* Dept. 
T-SI7. ChleaKa 

^T.Al-Yl'i Si i-JTijt wet-kly Sneome. SflJ mciTs 
clothes i|f rW'L fr?im factory. NaElwially 
IrnnwA Inrludlnr ^11 wool fsa finely tail- 
ored. 54. 0Q mm miss ion fieri- f IK. 7.1 ftale. 
diElfit f re*. Write about y-mmetf, Orel. 
M fiii . Jvi'Kiy Tat]orliiff, UnwclHay. Nrtf 

V i.rrk. 

I AUTlfT.ES Whole vale. Dlrei'tory 

]|lr, W-Pat tenon, 4111 University, Des 
Mnlufu. j oiv a. 

flrCO^RD With your own p-nfhlueli, \faha 
thrill ytwnelf. Formutni. prvreajpi. trad*- 
pwrets. pspcrf analytical perrJcc. FalaLo*. 
riri-oliiri Trii*. 11. Thailj Ca.. Waatilng- 
kin, Tl. C 

Wts:|>OW L^itlmv In reilw* and girfii. 
MH,.'; liiriftii tiianl tern |t< its rjr Iranufres. 
E'- ipJetc lino Tor Finn", dfllces ustd Imeka. 
No er perl cnee rnqiilrpd. finmptes free. 

Print- A -Sign, AkroOn Ohlu. 


MAKE 5 1.1)11 ,\ Mir. sell inn null* for 
?]».!!.>. Dig pMitlU with this 4UlCt ««1U 
I ur- Sine, JSiUtf. UipCPatO, oyrmuats. lilrort 
to wcpTi-rt trtarrolrju* nthirs, Frllnrt iu.uk. 
Big repeals. Out 111 free, Maatercrafl, l.lrrit, 
OStH) > d?3 Hrwulffiir, Snr York. 

A OK Sf S — Men, i>tirn up" tit 1 12 ifiilly 
weariruE line fcJt hati and until tu: rrJmnb. 

Sfiijsrljvsl stylet. Palm nlF4dr», 52 to S-1 
saving no to cry hat. Ouint fte*. T;ty Li>r 

Hot and Cap Mfrs. 4 Depl. ZlMSfi, Li fkl ti- 
ll,. II. lltlllS. 

M A N V- F At "ft K KR W fl n I i ilR rlrlul.-r 1 1 r 
nmv "Foc-feeF' l-C h.l11i:<. f‘J, Si L’tisnitltle, "Sr.lla 
It-eir with Jnu Hie. " b Fiji Writs 

Spenc er Km I In, \kr<n. Ohio 

ITMIHL AJ, Inrii»r~l?™? eQiQinunlEyT 
ShIJ J)otti0 f JihoiiB, llieaErrs, &tpri.'-t, hanks. 
o-fuKtit. tic,, the Dm Furo World's slm- 
hi«il Ur* tnnjli r '-EJi>n. So 'sEca rrEirriencp 

nemssjir.v : A-n tS&L'h you, r j nr( nr full tlma, 
Act .Jill. It ! The, Xalloruil Funnidal Ce.. dll 7 
Metta Ai; t , riHfiind 

'I'LL Mi-u'a nivkircar — wo-nderful pTwpo- 
i [llml. AatoT- M, 39 Frit BSlh, Kerr 1'wfc, 

XKW KJi-lflr rtiifUiliLg MkH. Ju?[ oul— 
fhanifetihLe letter*. DeaulEfu-l Jfetiii color 
effw-t. UnljreakahSe. 0 u b fartt p c*l. KveCy 

merchant huys rit sicht., IteEBlIi flJ..1l). 
104^ profit. Protrt-tPd lirrltfirv. Frefllon 
3j fg. ii].. rjcni. s-iTi. Mt, f^nuh-i aiu. 

KR KK 1 ' Hi h- k 1 1 1 L nf m oney making appor- 
tunlMfB.” di‘A i'lnflE, rirluJrinl plans, rnonry 
imikiruf mCiti'I ■ . n | other valuable Inrormn- 

1 hiEt- Ni'iio requirn pedillinjt * > r isutlitv. Ellto 
1’tiLp S4 Klluti^ih St,. KeW York. 

aVjK STili"! Terrltnry open T« LHf& 
Llirtiter fronwaled typ*l aulnrnailr eleelfle 
nlfuretto lighter ftir motorlslE:. t'asleiu un- 
'kr dnsh, no I mle-i-. Sc IK t>n sight. Su tuple 
5i, nt'Tiey hark unless satisfied, (lire terri- 
tory doFlmd. rt-n E tf! reo-'icd . rlnik 3lTj. Co.. 
210 W Kavel tn St, , fetailiM. N. yT 

SJ:t/[j Tour krmtl, Kind rrmlneli. be|r* 
eragei*, ti^rfume-. YnlDhiu fnakrts Cam- 
Eiimy, (itusvi, X, Y 

1 At fit ind - agi nl ~ ulrUT’lM 1~f re i . ' ' — <1 e t 
free Klcm-Fant Balm. Jr It ciitim, m-H In 
I he world. Ba-tcm l.ahoratory, Yuiher 
Ride .. W >fhlng f nn. R. T. 

HAN-DEE Cloth qulnkly pHd, 

silver. hrasK. nickel, copper, Mlrh.net paste, 
fluid nr powder. Reprc-anl gl 1 viy* einVni^tistii 
iMer easy <ales: qirii-k pnult*. Retiilh Sit;. 
SahipEe f res, HuikLo Cnmpuuy, 1101 Kuclld. 
Cleveland, 

oYEk b JlTii Tladlo bar^ilnC Wrlto'1 i 
Tin mm rd Co.. 334 Sijutls SprlrtR b?t., l^is A*i- 
(jeles^Callf, _ 

liELLIND Lika blurt. Boa ut Ifui tiii lei 
goods iissortni.L'nt il S1.T5 with 21 Enrh iiearl 
nreh'lRCti fry* W your imlnmerit. 109% 
|iriI5i. Dtv t-s Prodiieli Cfl., 213JI North Are. . 
Dept. Roll, 1’hiraen. 

U'iJ |TU I PS" !■' a ;ie5nSf* y reti t* ^4 I'h 1- s n iST 
pie free. IL Rjirrry. 3334 Linde-11. St. Lpulft, 
Ma 

TIME Louhip Sn apply injf Tot ijaiemt. S«. 
past* 131 jii'l 133. f 1 la neiirti A fl’jlrlni. 

K«Rbler«*l Falanl AllKmey. Washitigluit, 
IK C. 

MAKE 31-Siej. Eiperknes unrecessary. 
literal pay, N* lelllna. Write fi^r t'n'o 
distil I Is. tflantEard Navsliy Dm., 16S Kagt 
112th fit. Nrk Ynrti Ci t y 

St! C.-L S l dreT he va rUc I tirealhleli. Dtc. 
LnirneFrtHiucl b. A3 hart V. N. V. 

P'OLMKT Polish I ur Cloth reuioios Eamlsh 
from, innate wiEh™t iha Irte nf llr|Uld. patte 
tif [Krtfder. Our agents ilj It, rflli Slkr "hist 
eutEe".'' Bel si Is lie: H*cnple fri'e. C.iaEc 
Cjii,. Ine.t 3.1 fcdlnhpro Ks. , lio-t-in. Mast 

FATtiRA V ED Name plates, bIrps. nunt- 
1 1 its. tle‘Y plates, *tore wlntlnw sLgps, etc.: 
[Unfits large. Brett Br :- , Wlnlhrvp, Mum. 

Aft'RNTK ft“iirtfil evoryTvherpt WFTteHfiir 
furl her particulars. Snon- * J'arket, Inc,^ 
41 Fioh pier. Baituri, Stiii 

rrEiy, pieHlable— Sell nulo sEfp inati. 
Owalily rubher wllh ijwpct'- name raeitilKl 
uhlle DetiiJ5> free. Ebrartlto rrodurl-f. 
Deirt. SH 1 M a i n , AHnm. Ohio. 

AHFNTH — 1005i Profit BelllnR our ]«r- 
prlenl. heautsful and nltnetlve fell rtigs. 
Ptrfert irulnr ftpnblimllona win Inslant ad- 
miral [nn, Jn.su ring quick «alrn- Eirellent 
uppr-rt unity to hulld suhsEantiHE hUsincsE. 
Knplrni MUD, Everett, Mnyt j-, 

CHEMICAL Eipeit fumkhei manufaeEur- 
|nv fri-rnr-Llas and proces’-e- k|L1i crunplfte 
y ■ >rti liijl dlrNllonr. Bella hie Inctirldual -irr- 
lei' ■• oly. Nn Bits. Vliargcs re Hun a hi P. 

Cf.TTfsppndfn.-p inrStioL Dr. Arthur \'an- 
Heedru. T 05 1 Iietoictt, Chinigo. 


13 1 (‘J yUiJiey applying gold in Ilia It fin 

autpmublln. Eail*»| thing luilay. No ex- 
perienre needed. 51.41 ppufft every ?1 -‘id 
job. Free samples. "Ha]ti>." X-HHJ 'iVaali- 
jitgion, Boatop. Mats. 

KrKAi>7 Fonnument J ruamie assured Sf 
-eEl hi i' hlRgcEL rinerl llr.o -hirts. ties, un- 

drmcnr, itijJivantc-iMi full year. No subsll- 
luElr<n = . Ftcc ;ilk raanoRram. Ih^stagB 

prepaid. Ills ulinitn enmmlssEoni. Earn 
j‘*ur ElilrEs. ties; easbi honusrs. Frre uullll. 
Wrilei today. Ticp-1 PS. RoicclifT. 1237 

lUnind wny, Nw Y'.itk. 

sn 7 . ,1l> FAILS O - 1 ie^ - f . ir f a"Us vb 1 ” wnrC 
Y T uu ran do as welt, rtc-9 f ill-wM iiiutlc-- 
I4i- order suits ut J23.AD. tlpiinrtuiilly in 
get Rtrli free, Write at mice fur particulars. 
Cumpleto Ht'lllnR outfit furui>,h(M] free. W, 
Sk fllhson, lnc.j ILUI ‘Ftiruoti Si.. Dcjit, 
V-" I 7. Chirp ro. 

MAKK rt i c-i iJy weekly incivinB. Sell iitpn'a 
elnihoa dlri'ct frwn fa't'-ry, Na( InmilJy 
ltiimvn Including h II wml fitlirlrs. dneEy Eall- 
urfd, 31 , till e-i minis doa every fid, 71 sale. 
OU11SI frn?. Write jliout yourself. Dept. 
MS, Leroy TiilBirlrig, S02 Bruaihray. Niwr 
Yurk. 

AITO Body pullfh, Oct thli elihL dollar 
fnf one raorvey maker. rthJ |ipo *1 in puwder 
N' n ii with labels, f I.M aansplo 25e. John 

Ml i-krirt ih. Kl. Rani. Winn. 

~ 1I1IAND Sew- nmtin 'i linker I Good for 
52.00 an jumr, Wonder Tul aritelo. BtSlH 
Jilin wlhl Ore. Cam- ivElh you. Particulars 
free, Albert Mills, Sdyjf MtmiuouLh, (.’in* 
rlpnatl. Uhln. 


DON’T Hlell for □Lh.crs. Lm ploy atgerds 
yttunclL Make yi.uir uvvn prwlurtj. T* t J c L 
irilclcRt soap, oitracla. A'n j ua h I d hcuvk free. 
NitEonul Stih-mllie UtrtrBloflM. lfl35W 
Bfriail. II irtnrmticj^ Vm. __ 

.Tl'BT Invented - pom- Mrushing nuchlpe. No 
maters or inwlng parts. AiitnmaticBHy 
ek-ans enllto washing. Fully irunranlced. 
lie Fa 11 prlre ?h in. Your proCIt HiO'd . fko- 
le-H ‘1 rd ierritorv Freslmi MFr. L-u-, lH'pL 
Cl 1 -ft, 91. 3 rn, 

OLIVER (neared 1700 In 30 dayi with 
riur Llmi hooks jcuL Bil>I*a, Outfit free I 
Kxcliitive territory 1 Nlelials Co. t DepL H20 h 
yntrfnlUe , 111 . 

JOIN A eent^’ syndicate. At your sendee, 
Frep |nfi'.iTinathrti bureau nn advert K:n] srlt- 
IttK |jy,i|i',al1 1, ii-. Sales hol]P>, Beit ny- 
iwirtuiil;1es luvi *HKiL5nt I’u-npetutlve enr- 
rBsp<incEr]]i'e, New luranLlaoB. Many uliier 
fcaltircE AY rlie A gent s' Co-iiperutiye fiyn- 

dfcaie. dhll Flfili Ua> New ViHfk, 

"’TlVV ENTH~ I J J -iTI'in - ma n n li eraT ' 'flljs' money 
tcIIIwr new dJiferent drink p^Wde™, ;.I4 
ylnj^ea 23e. Senfion do, AH EerritnrleF 
iineti. rtiAoi pit? nk, spar icoi, Utpi. i-:, il f li 

Nu. Haler ed, ChkaR SF. 

>T IKK 32 s lulls- ilciriMnstratlnE nui- - 
matte gadlphEerj. R«tt yrn $S groRS. d't 
!l Rasdd Mfit., 277:3 IH kin Avo., Brook- 
lyn, N. Y. 

flBriUlNl’OAT Line pay t record 'break* 
lng pTPriii. FEifibr pios nuntlperi, Hoimri 
r*n KWItW^ uimerewsarj'r (Jtttflt trse. 

A Uteri ran. dHU* V V l.jn i.:>J[> Atf., lAhtf-ag.i, 

A 31 A KINO rroflu showlntf new Uhle eloUi. 
T.fM'kK 3Eku Ifnen, Wash lElto olEelutll, Nn 
inuiiderlriH You just uko m-ilcrj. m r ne- 
| (vsr Far daily. Sample Tree, Iteslew, 
gut ln.-Jn« Ihtfk Itlatlrtn, RMengfr, 

SKI.L HotHewLeeM Eornetlilng Ihey want. 
A nnrsdlf iteilurri p- bill* 2 1 r Y . Ne«r 
in your lerTltoty. No compelJSlvn vtBIi this 
Ruarantced ga-' tarinii iJcvlrn. KxrluMt* 
isles : i>di: i. 1'H>^ psufit. Box l*E. Ea^t 
Nbei tilrfio, rtullf. 

MEN — KaFiy to sell Tru-FIt pa-nt* m 
sv caret NowfaI strips, Ijova^t prirt». 
Make up to H2 D" dailv, EstiwrUfirc sip 
ppuevMary'- W rite fur rrma auiFinle out III, 
The Trii-t’ll Pants CtHntiflhy. i>epL J-56. 
Niabvflte, Tenu. 


OLDKHT Ami largeat lunnura.nlurtl rub- 
tter f[wvlalEl«i effc-rs inph and wqraen *41*^3 
opponunlty to dear 571 weekly with (nciy 
day neitfisalt lea. W>Ue T4, ■$ 14 . Huhber 
Fa, Dept. 1 13. PIHaburntb P»- 

fWt.flttP PICT CR E Alan Krihirnin inmle 
eaneassipg, llet free rSp-«lnr , ’l J irtifiD In 

Port mils. “ ^aniCFles rrM', h > i<;lure Mao 
FtitHlmah, Dig W>El Austin Ase.. RhlfMO. 

A H TiNTH E^m day. DfS'-KleahU 

makes ysinr sum luok 11 Ire rwir. Ttcionves 

riuirj, rr&,i», r^ml -il. jli usie operuliiMa. 

Nn riQjp or iv.iter used. Cleans rir fur 
rdniifl lihv Won>.Tetfi|1 stiller. Send Hire* 

2e ■'turiPJH for vjinpLtJ. AmrHean Ai*ees- 
nr.r leu Co., pt-Hk nklil, Ciiii-SmiatL. fikla. 


POPULAR MECHANICS ADVERTISING SECTION 
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IJ1G Mfltiey mail* *tJHW fl ' ir Christmas 
bus imon [pent 21 Christina 1 * mn|a bjhI fold- 
era wiih liirHiotiliinf cnvetopfi*. Coals you 
5i)r< aril* for tl.QO, Wa pay alt »h ini'inc 
charges, Mat-velim* creations In pure huiDiiC. 
deckle -edge, writer cnlis-L- dBsLgna, engraving, 
euiiMjaslnE, tl|nit-.|-uM 1 Mual rations, rabeu 
jfiniit m^ij I I I c r(T»n t etc. Writs lor pnnrtir- 
ulari, free jamnliai, Waltham Art Fuli- 
] Inhere, Dept. PA, 7 Water EL., ltuaii.ll, 
Mast. 

Tn RUSH Tciur n ‘ii-itJtiiitlMe; We “bail fl 
n aj-nttleiite rujpaalnc. Hutople and pari bi- 
ts] aiN l Up. Tasara FulUMilng Company, 
p, o. 3-MH WaH bingtn ti. i t. r . 
“'IJAlUiXlS'lS -i tnirv— Sfh ,1 r-if free list! 

Filial niter, wonderful ramr. an blades, 
and hand h" tn Etmr the Idadef a] I for la?-. 
Piitis Tliirnaln'F ITu-uise, 27tl Cana] an Broad- 
way. Keff 1'mL 

SMOKE A nit" self a real pipe. Charcoal 
liner. hn-niCtlnfi in. Aluminum basfi and 
kIcih. Evaporate lacitature. Never sets 
;[r,,nir. A I n'a.t * n cvwl, sweet snloh-c. A cents 
tv anted t« ■ rd I dlrei'l. Rn. tails TIL 1 1 !■ i ■'. c 
prolit. Write tor pirtieularE. Bronco Bus- 
ter 1 Tpr Company, lluvu 11*7. 2-1 j- Kkssl 

r.ilfai, Denver . Colin. t 

ARK You (HTst 'ftirnT our advcrl be- 
mcni. im page Gd sf i tils ls.niif. 'liif litor-FS-o 
Thermal Co.. 2111* Alurris Ave. r Steulwn- 
ytltc, Oh l fr 

S (TEiN'TK — I'll 1 .7 ? nr - r| il I h" I rn ndi u I n if 
Iimdfry guarantee. I 4 months n>r rr-iai ;i il 
1 2U styles ndor fur torn, women, ihlltlren. 

prices. Auto mul bo?« oTTerri] pin- 
dun&re. Write fur oil l lit. Wllknlr JIiMery 
Cip, rkrpi. i’-i t ni r (piffniitiii. Qiiio. 

KUO MONTHLY KvLIIiik arnastnc now 
nutumatoll 6 (rouble light EEpcIfn magnetic, 
mi. Irka anywhere un c*w, Tl's an Krurtai imj; 
i'’hLH]iSEj;liC- Fells on slrhc Krpd f'-f ikm- 
nnsirstar and prlre*. Nalianal ICier lr|o Cui- 
[Kitarii’jn, 222 Hi ah Sl„ NkMlrtt) R J, 

IHTES m OCl F'mrLL fur etL'Cr yim: WurhL-s 
lrr"L iiftllHMntt e[nth Kstt-.\ IchIv fiuy--. Riius- 
nln free. MliflCiati, iiJII KiitunilL Kjiris,as 
(‘I I?, Sin. 

UfllUlY Allinra F-urpIo and finer 

firui. dime. Elt]niir, Muney, P a. 

PKT4j 3A CiHFiice (Erytr hoi [Ten, rlinplr, 
au [jijitat (e, (pnd;[? Cnatalled. IntfnrMf t:a- 
larei nunpr*., Imthlen, . i rvh-.dv. liirlosi™ 
tcrrrti.Fi' iih>iimllli n. K nbiirl.Mii- fite i ensm. 

Cn., Ann Aftnflc. li-h. 

AltVI O I*nl t ? h Inff f l thi r ffler l^rtrc rnrn- 
mlailnnF r> nur rl L < t ri ini tors. Ecc-r- h-mie 
nee. Is Hoc in. Sainnk and p art im tars free, 
Artfr'i Induatrlcfl, ^^"C 1 lE^km A^c. , DrlrtlL, 

RAf*Y Tn sell pn : ecrks. paints, riuln "ik 
to niTlonLers. Steady, profl table work. Ei- 
^erifTM-tf unticri'-c..: rv Credit du n Yni Li.le 
outfit free* L. rerin. ix, Browne, KQf-B 
fik>._ Sltal e r C hicago. 

GPT Out Tree sanmle nate- To I let ariF r le c . 
nueririniia and rporialflra. U'nijdeFfultif 
pnrt1ta.b-Et\ LiiDfirnua Co., Gfipt. A h St- 
Lrifiiw. Mb, 


IT AN In earn lonn to plate sitln parts, 
reflorlarg, hathnwimi fliturn. reflitish beds, 
minors, ebandeiirra: by R#w met had. No 
enjUtali or ciperienca required. Sliutile plan 
cr rorinurarivrLne at b"ine starts you la, hi ir 
mr ney -in n k i n a business, t fijlfli films died. 
Free parti rule n ind praols. Gun AlctaJ 

ro., Avo, Ef. licctUUir , III. 

AGENTS: Stnmplnc nmiif. rm pm’ket-key 
protectors. Pom pic chr^k with tout name 
ami eddreFi^, S.lc, Piamriinsr nutfUe. Enibltm 
ehecki. ehfit’k'fuiss. Si n 1 1- 0 p!aU:*. r Hurt Mfi:. 
I’u., iscak St, 3!.i;t i^t., Btiijhlyxi. 


PHOTO Modal li on men and women. Hie 
laraast lino of pb"[o niivcEtL^ Ln the svrrM. 
Lowest priecB, ijuiekest sorvlre. Send Far 
calilotr showing aver !D0 money makera. 
<1ihii»n Photo- Jewel it i L a., Ino.. tflia-sai 
t ■ tin r-'.i h i| al,- Hrr-iklrn, N. Y, 


NO Dull Elsnc.i selling fand. I'a-ijdo must 
cat. F<Mleral distributors make htg snohov; 
many os’er JU.OOCl yearly. No cap] ml nr ry- 
parience nccIcd; yuaranLe^l FUkt: ifManfd 
pends may he ret u mod. We ftinsich you 
with lEccnsc, sample ease and rref aamplos 
fyf cu Homers. Itcpeut order? *ure; e*- 

rlosifp torril-.rv A^lr now! Fi'nlrral Pure 

Frmd Co.. AS-U 17 Andsr r C hi ra go. 


AGENTB — - Clo-vf-r Inretirien! InJrsnrwrn 
makes everv pn] a fi-untain pen. Fa.u i.fTtcc 
seller; b lie pmist, d#tnand IncrBislrijj evpiy - 
where. EirlU'.tie [errs lory otTcTed. Paninl^ 
free. H. Aiarui INmipuy, Trlhutii- Bldg,, 
Nrw York, N., Y, 


GH Hf]|o! Why diilij'L 1 sec l Ills b*fn»lf 
rlixi»ty'K I ti iei limit m i! I Slum Remmir h-ILs 
like pi a ir.i' < Uric Mr free tumble, ChrJtily, 
1 m - -. "fbi'f tt ftsa tlw*y, Newark, N. Y. 

W E £ijrF inm witliuut ■ ilntlar. Snapsi 

nlndt, perr-untes. tfdlet gunds. Erperionre 
Einneifs>:ir>'. Caroatlrm Cfi-, BU, frl, Liu(>, 

Mfi. 

srit.-VN.GE New J run trig curd! ProrenLa 

gfioictilng, Sau?s elect rii-ity, CimhUt kink 
i.c HtLarl. Fur telopliishe* nl ,i. Pp tu j 
dully- Paipplcs fis T3-. I ril. i ■ | Nr-.erkhat, ilepL 
S, A, -1'ilslrl ]l:ivcit!;U'nM 1, Chlj-ako. 

TJ-KT Out of the nit. Sell 13‘'‘ill“ r dashy 
Higiq-s cuTj-M tii'ro. Wriit Free particulars. 
a oeftHr* , 71T N. Fraitih. St. Lxvuis. Mo, 
"h I 's j rTTff5j-VsT" I'ulisitlHit Fl j F< imF 
only poli^lies ail mrtnl- easIN iiut krepi 
pLotnl bright. IT'M rla Ind seller. Profit a 

urvUHyal, Sample free, Waiter S. Due 
St Cit,. Ds?nt. P, Kent, Ohio 

"STOP Thlr F' slim I te. nCu ini st 1 t.' J II C. 
humiinrilke auii* ulurni, whan -ar is Laurhed. 
EsuliiML-d h'. polkc defi-mrE Eu^n-tg «rtnirtete. 
fpiiyds in n ft el ..i Jt, Agents etcarlng J-Sm.ti-ti 
drstly. iCKulPiiiVfi terrSI.-rj-. Frao ■ i > I e- 

niri'f. Write A Ills'll tmhi.’rMi?, Inc., Suite 
Itlf-l fitnfs Bldg., D« MirlneA. law*. 

" A A l TziT.T — N uF atlhi Grtssh. W liTrTTT 
washes. cEcont! Eii^trsl car w.i h ever S,:|ja 
to inctorfri s. hmj sew U c», 1M*& ppiiJt for 

iivriil'i, U'rlri L r;ir ffee niley, Ci'-Fu Itru-h, 
I sent He -it, Am -Hr. N ,1 

H TFT FrFjTTT im i idni-Lns; itew type 
mapding fluid. .Irori/.lMi! Ki-lenriii.- .rcvcC-Hp- 
merit. Actncs pan-ttme uorktn rlcansnj: 

mp, lSrlaH fret*. It a ram- Suilth Coin pa Itt, 

u-fH 1 1 ■ ■ V. : i r i . 3-’i ri Wn.un, lint 

,V ti AV 1 1 ii -'(Tti'd li-iXf IEim'N. <;|U(f nl! ifflip 
f ( ijiii! f.'.-n Iturryi l. it. Ui'iikCc T a - t-0 

I ,i-n I n.K i tin Arc,, New Turk t'tlt r . 

AGENTB— Men. wnmen ilnJIy, aHJEnn 
can (JIM-1 1 ' T:: Ever'.’ Iiuijje | . r- li | H'. I r Srr-.ii.tr 

frep Ttic-mtiy-m Co.. S. State Si., 

CfhiengO; 

AlH-INTS Mjlilrm Idw mi>ncv injiiIhr ftufl- 

ehain ffnre cntbleip'* cn Inilcpemlrnl 

t-li.ini ••' window?- Cutriwd tinted, usi-Lt. 1 ! Well 
TkfliURB. CblrafiO. 

GREATEST Oppnrtunllv; newest pp-ip*-l- 
tifin. RttiJd cnnllnuldlv paying bwslntjs in 

yiisip own naiue. llciprl'iM. ImhidriiE, 

brushes, hiaoirs. ineps ibirtyrv, lutly gunr- 

aniofd. New n:i lb 1 1 -ia . nil net ririir-^ m ibs- 
rnunl lo bi-lhcf nlth, Stale* s* It lull .i:: llhtl 
rn 1 r I'cnt bj'm i ui if. Write tmlay. AA'irc tjrtp 

Sanitary 1JFM-- U Corp., ~H East litfj St,, 
N'-w V'rlt 

K ft ! I ’rid : T- il fl iie fluf go I d E urt T r o rs 
nn eIoFc wLniJuw-ii, wlihuitl experience. Saeo- 
rih". Civri -a! i U ,i Led, (ilt-T We it Yanlfuren, 
Chfrakn- 

FLA Yf>St NG EntrurU— rtufrle ypbir?elf! 

r^urmlrilr'i, f, abets Piai-nl hril:. fiiiit 1 ^ 

[irrifiti-1 VYhirlwJhd naiiney nta li er? E S’riio 
ofTr rf Thurman Laboratorloe, IndUnapuifa, 
Tnd. 

SELL Fn^ti'h rm-chel (Il'p fFU.r.'l wn' im 
price taliel ptlju-hvij I , Send t?2 IM? f- r snen- 
[do half d-™, Kneel al ty Nt.-i k'.i'C'iif Cu r ., 
IDS Fnrfa Avc. , H dll I more, M4. 

SALESMEN — Take ordrrH fnr Amerlna'a 
fin rii lie?, r ! i ins, hosiery, underwear su-n- 
i.'ToU! firunml -isl-nc 11 ig nut fit. Jus i met ion ■ 
free. Write Public Srrri-o. rvl r , [Jfith St., 
Dept, nr- 17, WeM N> W Vurk, N' . J. 

AGENTS: Free eaialr-f: 200 h^uichoE 1 sne- 
ci allies, L.iLlei preparntions. food pri-dwrls, 
ri- Hi lm lifts, portraits, frame-, ph to plllciwi^, 
medal 1 1 i5rr.i r 1 'itlclau^ yonxl- , pErturcs, ila- 
ut.i^k riitih- -lrklis r Credit. James t‘. Ilalleir 
■Co Si,it|cin f’-S, Cbjcago, 

BIGGEST Sitrprfeo I.lfcr c^rr nt-: Er. |tc 
sure to answer thi-i Hd, >fy lEfio of soups. 
rnJifce. tan, -[dres, < r. i I h-v snl'Ics, boil^ehoLrl 
spec la I lies, pacs yen Pii-.'i-r profits H, G 
If. th, PrMiilfnt, Dodlor. SI Louis, 

Mo, 

WOMEN' To Inlmdute new, fa-1 itellin? 
Ipipuned sanitary nero-fily. Tn-i -aU^ daily 
nets 3M0I f5l.tJ0 weekly. No ilollyerlcs ; ttq 
culler thmar no esperlencB <kt etolhil re- 
t|p|mi U'rit# DaintymabJ, PM-SIEO. Med- 
ilf-n. Cnrm. 

It TO Fr nt'. <|tii- tc rrpests., placing Aa- 

pfrSp. Noiiiririr, I'TipiSj KUkt"ne. '■ iSiscr FcCf- 

srlNriK Her i nrik with rtnlers liver 

l^'IYf i?ruiit. StfriJnfi Co., fiJ, It* I linn ire. 
Mil. 


Ttlf> Pr-ntsl Fast sates t ?EI i a , r to- 
nuule waihtKjf rrurtitnc. Gu* renter cl, VYrito 
Sl-.rju Ri,y Lilly atibl Enrlcbi. Sl, I,i,u[&. 

Mi?. 


Rl IDES Coin pie tcly re-soled for 3 -r .a p.altl 
Aiuatljig prt 1 1 ii rat Lon uiahes new shnes nu t 
nf old Ip ft'iy minutes. Take order* — FJfi 
to Jib dally easy, Write lur tfrrlimry ami 
free gauiitle trffer. Perfwt Ml*. IV.. Itepl. 
Amnu, Eitii K of Cl sr.. CtiU'lmm li. Chi,,, 

” a n r s i n ]']ti s OT y;iur i •■-. i '-i .1 ,■ ■ 

spiirltlliiir h* oil 1 ami tnptihrT | ■ I u r 

rill-' keiboar'l stimx. illg bouk. unit luimpLp 
frt'fi E, PatJurf, ni 1 !!. Wo nstef. Ohio, 

I • I'lllJE-’IT |n su'w In.iflfrj' i u:ir 

IJfibtrc. No ilihi 1 T friellrm. What rrfakfiH 
I", ligtstf Nn ii Ind i n n him* il nut. lie- 

tmlti oflu. Sji iplfj ujifl dhEks plan tm 

H r-r dost pT mailing Niw Mel hud Slonu- 
rsrr ijrLps_Cii. , _Roi FAT-S Urndf-.T 1 . F’o. 

SELL Cluuigemblle Sign* l» siurr?. = I zc ”( 

21 ; sis 1 J in 1 - , eus( 'Fm', ■ i- 11 s Tor l r refi 

?-iiiii[i|n iifftf. N'uilunul Sign hysteria, t?t. 
hUIlf, Mu. __ 

WA NTJ-I Is : I) L-=l r let "su .1 n a gc-r tnn n 1 1 1 m I n l 
agents. ITnlimited oppiirlun 1 t.y. No enn- 

t Ui ir. Mother llubijanl Ptxsiubl, ttS-l 1.1 

Col Cl 1 1 r-j go. 

CA DfTT HNJ A Pfirfii in fill h+'jHb sell big like 
lid caktti A genu r-, La A ns nj"ney. Big 
•i'..liU * 1 : 1 g free. Mls.-bo t-'.i-. c -t y ]’. 

2 CS AA t . l’lcfl, Lus Angeles. Gallf- 

'I 'Ills ~t 1 ! ■ e n I - 1' m r nt in ay "make you Ihr.u- 
saail 5 fif ill I Mrs iT hn writi [snincdfalcly 
fur me Ev a- npeni hji;" r IJtfihitiire it,' crl+i- 
inx g 0:1 ran 1 1 ,.' I Tm M:i u I ;t-i ; v* Inn tile 119 ( 11 “ 
|i for isntucy-iriaktnjs inforrcPitlon line 

|» l'ii' Ity' nhakf [lie P- rl l"-- lies* -selling -pe 
cln!i Ecx, All llni'n. Ih rest menE srualt. Fh>rit$ 
iiuuu-rufi! Start In your tnum:. to, m mr 
etTu'u- Make 1 l-.v, ftoml niooey you're unlit led 
in Dr Lisfeiniip Miller, dsemiLt, Tninpa, 

Fli. ^ 

” GENI’INE Gold Luf LitUtt tbS'nne cap 
put m bon: wirulnwj Guarani ml t* iicut 

t-irni-ti. l.nrjjp pi lit 1 , Erium- i, ' (Irrmnsrl, 
I-'t'li s.-rnmi,^, Wt 1 1 «■ trttlaA- Mr in fliu Letter 
Co 1 .U.II Nnrlh da rk, r tilen 

K A UN !tl 1 >i i?ay I he liimker iv.u', Y :i ke 
(irdepi, CfiUir'iftfi lies Snrti'i s|i?rts. th’ft. 
hosiery r undiTwe.iir. fteirmrkafUn Tiiluf-E. 
All rjnJi'k trllCTs. Sg I if fmiiljitvslnp^, tYp 
ficrp|,;l) flur-rylliHig. Jelhi-r an il eolli I. S.nt - 

l? f :n-ai(.n irufl runt Complete mitnt Irtv. 
AVTito tciciav, l>i' pi. j£ji, (JuaRtr, 11 U 7 

llpujilw -qy. N >w Tprir. 

hlJN'T fit'll U# tilEi^m, EFTO nmfn(E 
y-nurwelf. Make ynur hsu n pFMlncts. To lit": 

aiiictc!. soap, rlllirtl Yajualsfe hook Itti- 
NaH'inal S, [entinfi L J^tbureLOrlni. lllS'AY 

Rrmid. td, Va, 

"Ti' i : I NTS- llnko A dollar ii |T ktn;ir, Seii 
Mmileis. -i |ui r.i-rtl ej natch t r Su-umly 
mend In a leaks hi alt uFonsiLd. Kajmrile pai-k- 
flBU free, Cfillfitta Mtg. Co., Dept, ^Li 4 . 

A in st rri turn. N. Y. 

111. 1 mi, MON I'l Y . MAKING FcxrriMflS'i Tells 
you h itv l- k Pi abe and FicEl aliruut everything 
ijr.ifcr 1 tbs sun; ensmetifis, liiu'Lm ur. inll- 
trvr'zc sutytiuns, bum cv h>LulI*mib. bciar* 
n^(?s r ehefi**. finnwlng gum. cleaning prena- 
ra,; I on k, t-slrar-u, htir prepn ration 1 :. tnh ; , 

I1I11! air. leather polish inirmry, pr rf 1.1 r n- s, 
p ! jihes. typewriter ritibeiia, farbon : s ;i r- r, 
mashing pc.wrLcTF- ttqliii] : aap. and hiindrciis 
■ f i'E 3 :er profitable arliiUtF. S-ffirJ po mnnry. 
.1 usl write a [, i-fat fof “Ilimley's 2 tUh i>p- 
r 1 1 ry it- k of Formula a. Pay poriman pa-t- 
ac;p ai:fl 3 S. Popular iTcrlianlcs Press, £UU 
F’ Onl irle St.. Itnom jittiC Chicago 


H IG.H -G RAPE SALESMEN WANTED 


A SFLENtVtn Side line. Wo sell pn*. 
hr.uk a. rlu.'Hf (i.-.flCi. coin tinga, etc. ; matirly 
In banka. They are centrally Pictlerl anil 
do Ejurinesy (julckly. Little tlrae it h^t. 

Oiif Su, 1 pies tight, Compact, r- Ml- 

eiirrh'ii Knli-v mu I lit” itiflcwiy, items repeat 
well. Mnnmls«Eon ii tlbwnl. MUil all paid 
linmcdlulpEy Wfi u,-i> tiaip an esceStent 3 1 rtr- 
of aihort lsh«T nos ettle* far prerclusit^. tJur 
(ItnUty is giMid. I bn variety estenshe, the 
F,tyics in'.crc^i ing. iJne t^ big enough U» 
dkyntc your ivhnle tlnm K you t. t?h. W'e 

aro Inaniifaeturcrii, mi-rt nur Pull Jijijjj. hern, 
in burincs? riTtrcn vi-ar-p skip- t(? every 

state, Elgbierii I fpiti «ahd bunhji have 
bought from irf, You r-i'uiN] work wher- 
ever yin; happen to be. C-*rrea|Hrtdtnfie Hn- 
llresl. Cont I n ent «1 Bunfe-SUpply Cu., NIC*' 
lew, Mb. 

JtTmuj mGFOKC Icmbi. Eaty to nam— lait- 
Ing orders For Pr™-y*i Cbrlstmaa Efi't'llng 
rardl. Imprinted tn I n fiS v idsni I orLler. Two 
milEicin aid ^ = will link. Am hi In g 

,r Snow-Rnll" plnn era.' C-s Vcur unlimited nio')- 
her of kpiiwn 11 n >i Imn-bw^t pn nu'vi*. tpak' 
In re "cnEd r n n v* kk I h g‘ ‘ wrtn*e***nnF. tY- 
supply pyfiirtbing free, Write tiwlar, Mai- 
1 ei ic lime vou cii* devote, PrTes-j rvi-Tt"-ri.» 
lion, Ptyt, 6i(l2-R t Trwy *t 21st BU, Chl- 

fiiJLJPA 
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POPULAR MECHANICS ADVERTISING SECTION 


FINANCIAL itldepfTKlePor and InKlIH* 
fur Ufu n- 1 rln. ul riurj vvut-k. blnjuv-ed 3iy our 
■iUiiUutbM bwjusc they h a v -p topped ec- 11 - 
Img 5 1 kw or non- re peat Ins axllrlea, jolnltM 
mir arcanls^tlun marketl nm si itrudum 
sells an sight and repeats liirbf nnlt-vly, 
T^eeded by all business ami prnfesElnfud 
risen. 210 f .v JnLliai [in tit. Repeal romnita- 
b Li ms Ci J I hnu r r.i t i - 1 i .i-: k Only high i l;utv 
fttileainen wautt-d. No hfiusnr m tunnse ped- 

dEUli?. Eknili:! nf*. OpyrlghtctL 

Th-i Onu iiiijiii'. i-jI Li ffc. MM S. Utsiiliiili]. 

Chicago. __ 

SELL Nothinitt tarn up to SI 70 WW-ttiy 
empty handed. No sainplo case t-ie t-’tft, 
OLiit'-t mil licrvesi pUnchboard linn, e-Mh- 
liahed 20 ytan r rated S'OO.OOb, nniwiurrees 
aniaKinif new plan. Salesmen rteaninx npl 
r^'-o- one invests a penny. We even phf ex- 
press rbargrA T'nsaletblp intnvtLnmlh* ro- 
turniibly. Bin season now hviv- Full cihsi- 
mlsslaa repeal business. drab ihi- quick! 
K. te S. Kales ix.. 43 HI BavenswiHid, Chi- 
toga. 

Tit ,yv f-DJ Nf; Salesmen pun add nauti- 
li aity in (heir Inruini-, sell 'h i High I'l.t-a 
Line nf gmulng ranD tn department, va- 
riety and drug stores. Oniv esperttwed, 
Jintuipablfl salesmen. now selling noti-con- 
flii'tlng [Inns In established terrltprlcfl will 
tin eenslderid. K.iiiuily nullil- Inanrd tvE1.lt- 
4. lit rtegyuadt. Write dot all* nf Heir, line a 
handled hnd terrHnry Ln lirsl Idler, Uart- 
tier Pf Render l_Sh l Sn. Wjiusb. Chirrup 

AMA ZHCrt S'™ 1 illirifltlhn- Sr-raw- holding 
screw iLr] y ptf t Urm-nr*. insert sumva tnflC- 
rc'.ilble plurcsT Fori'irk*. ftem-Kd;. rlw 
trlcians. aijln, rniio iiWrwrs; buy on siiriK! 
Kxilu’.l vr It ri [lory. Free trial L TlhjIki. llito 
Water Ht.. R enton. 

Jllt't " Profit putting nur gold algn letters 
an] spire windows, wit hi ait eirierlenei. mani- 
ples, Canxnli dated. EttJ-V Wed Van IJuren, 
< ' Ei (f-atfik 


AM’ MINT At Pemonmniior Million dollar 
corpora tbui opening rtrw UrHbiry hits po- 
sit Entl Tcir pliLtipy L'rf! a ltd linEt-ml/reli. .Vl(H| 
liavei tiurrlrnc i’ syllinj! Piwdtltu; nten^h iny 
party plan. M«n mai phntlpyed Ek.v yotunet ^ 
Ihjf Elrih^ wilt not be hired. Pr^ltSiiin ean 
I is de-retoped tfl pay fmtu fA.flflil t. ■ JUi.CKUl 
yeariy. Repllea feept PlrLrtJy eon fl den tin I . 
Write Dai ALII, Popular Alwhatiica. 

E r OjstiTlfl SL. r riilcflun, ItL 

SIR TO I Lilly; hif^eat aa91ng line iff 

iD€ii'r autto, SH.Oj, jiP7j r jio.it:,. jifl.as. 

Arrui/-Eng value#- Pur* virgin ivm( nvernyats. 
JlO.SlA, ALi? r*ineoats. ’aliefeyrs. lorKoal* 
land buys* eulfcs. Rig real, ctumulssinti paid 
lu advann?. LLbeml bnnns. Free nnEEli. 
“JIm" Fa-ter, Em-., Ucpt. 20. 22 JO d. 

^pautdlng Are,. tTilcagg. III. 

A UK ATi Sui-pTi' 1 ’ fSt y*WI — Met! new- 
raatk all ■alui’ilnipn mmlwkh marSitw T 
? IS.5T. ChnnnF’-nlnti 6H, The fad vmnJ tiJ 
B.itidivlrb equipment. Write fiairi:. Itlrk- 
erson M fg. *' ' 1 > spj L !■: < K^rlr-atleli l . Mtv. 

ADATSRTIKI^O PwuMlft i*I fftnt tn every 
line tif business, Nipi LI nr, (luli'S »'a*b 

viutinilsHLcni plan. Wdn "-t aldelEnr l ,n vee 

pooket out FI I I ■ Ti'qE sale^riu'tt. r!ti-::a,ilP 
f|r>r>b:iii Po. , jrni su. Pi mtnn, Chleujtu. 

VOr Can Fetl bualnrti printlnp. (bar 
bln enmrakle selHnsr nut lit rallies It easy, 
flur quality ind nrlve ppiillvely lieal a nwn- 
petltleut. Tljuunanda ■ri' pro- £ r'<’i , i I - e huVeta, 
Free jlluetrat Lhiis, IiIk cdunrailsainns dally; 
full ri 1 n<al a. Full tiisie nr part time- 'Wi-JLfl 
for rl-pLlU ru-dy. AIL Trades Pi-lnUiLsl Serv- 
| rft, IIS X. jSm'omJ St,, lt-irkfufil. 3] I. 

PAl.KSMES-— Ueenme Independent, Own 
tout Em due--; eEp^iienvu uumv i S p|i- 

Ing euf Slll/Hh) nreidentHl rTr-a rp ; J-bQ jn |. 
dent; 5? 5 tlek weekly tum-lb- — fPi nft yrarFj. 
Ollier imntmtH. p-pjpori Foniue, Piiqrnnlrerl 
alejidy Inenrtia Fr«n ren™-dils |310.(HH> de- 
poslii»rl InMiranre 'leiisP'mrnr. l'Plvor-£aE 

Pnlley. Tirpt, A. 71S LefcoUft lMd|(. h Xe™ 1 - 
ark, W. J. 

KKW And :i plenty dllTDrenl — Fa^t selling 
Ee-UEr luereh n ri d I hsjI- iitrm-ILie r>iun.ber 
cardB. lori'v- rqnqqHKOon fur you annl deal- 
ers. Advertised by nulltn Kfl r.vn i r n I re- 
quired, CklalOsf free- Wqrl dE r & I'sr* 1 ‘ELi^Tf 

a: 31 ;i b. iFi-Jii. h-i (T-pthti. i^Ewn^r, tod. 

UlO Fay ever-- day. llbhus eTunr vreelt. 

A ital It o soils ernrywlipto. Jfow si 

BltH’Irlc window i!i-ritay, Kv<'t ..-hnnif |nR 
mJors, nrlEliiHl |n •%!*■ rp. iwimled rlwiiR^ildB 
letters drLv Initial Ion fir rivinirt It Eon, Spn- 
rial Dl nip'] ( fnr irseifhaEit*. bunk.-i, ety. 1n- 
j I nqt irEirr. R Eif idtVi'iit t, full rnHlmlsrirm- 

^Vrite p>r Lblrti day (1rfflbns.tr ntlwi oFfiw. 
Display pyqdtiBta Co., -fOllA EmI 21x1. 

Kauaaa ClLj', Mo, 


SALHSUIKN Sell tlrc= ond ant it uryf*, 

■ irlL'i Id pnt;n:rs, tire store#, illlEnjf stitlnm, 
etc. Established Un* refKsats ereryahem. 

I. 3 trend i-iutl, Wr|U for prirlleulurs. 

Keeuiffliy Is ublier FltitL Co,, bdii llurkhordt, 
i'revl'tn. Chiu. 

FROFlfH, Aliierlea's- greakrl 
prlnLltm ILslu. SHemLV >mr rtjund 

J. 'ini- sty] *5 every business ufc- (tnlly. l.dw- 
i-'u p riven. biuhosE nujlitles. Mnin or slile- 
Iknr. Ktiierletwri umieies^ary. limscr- 

1 : 1 :lI r, l in - . , P l Hi- 1 nruitj . 

ilALKSMUS— Vf.ike Hdr: nmfH fin. fl.UU 

-alcj. W’nnderrnl flMiier fur :iu tonn-^hl lev. 
furniture. n;ec;L| unrl jTjns.i, Y pqr name on 
libel > ; fust r-epeuter; cyiLiisIre terrllnTy; 
rser su ruule Minute Klwn E.aln.irat(irles, 
Eyansej ll e. Ind. 

STPRTrIXE Reiter thin MEIntt pay, Sew 
sail 1 * hullsler fnr every ref nil iiierilianl cmly 
fi-.tr. ronipLete, wrt-l wntcb uked. JT.(H> 
inxiieiiiiite enrls eonimlsslen. Sewrul i|tu*s 
Unit in reiieals Picket nulfll r rre ttud- 
ne-jjH RuIMpn, nfKI W Ad-gm*. FliFragg 

DAILY Ciisli 1 ! Alerrhsnls ean't refuse thL 
umaatnu; 1 ntruiiuetnry ''Her L »l-]Ib rvervwhi'ie, 
It 3k fBintiilsulons. Llk qulc-k repeats timinn: 
i'|n-:kst. Pw hel kl( free. Stlraulalor& t 

rm-., 2AO W. lli disn n, ClilcugQ. 

MEN WltFein t irTT^'flliip ’IHfltl"’ iipte- 
miitlo aufn ttlnrni to tsmirf, deokn. RetalU 
$-i..‘i4E. Over •" in mminl*#lrrtl, MLr.Ul I L ■:I , UI- 
onitraltraL K. XTrus. 711 M, WVIls. 014- 
eftjeB, 

irrsrxKKfl Station* ry — finest Line, 

hinbint i[U4ility. qisli-kesl deliyerv tdekosl 
fBpiniiftjJoni, ISberai homis*s. Free mpy- 
rlglitod euts every hu^ltiusS, Kipfrlenr o un- 
itrreysarr. IiuttieMoftl and unltfll frrP, 
WJIleiiR Ca., IH'iU, vdii, 21730 Gludys Are, 
ChlriEP, 

S IbKSllH.V: WdTidcrfyl slilullne. 

'■Ifflirrtlsslou title) diLlly, till nrerehanU 

r".-H-ket * sur fit free IJiivli] l.lone-E I'resH. ItiT 

llairiiltnn, Dept. ! Tif , ChklU 


P(.M>L Sh'ffller. liw fa*e(na|tng vemllmr 
inachlPc, Me nirer y wilt re buy 1 Aplen, 

did tl-deilne, RIk pro- tit maker! Free 
piH-Iri L out fill ‘ i ii*f-ially tjo,. W-(5 17 

W. 1 ilrkln n, P hk auft 

IK] N'T Sell Ti’iir other*. Finploy akentjt 

yftUTxelf, Make your uvn oroiliiris. Tnllul 
arileleS. sn*M. ciinmlt. Valnnblr Imi’k frey. 
Kijtioiwl Srdentlflc LabflraPiTlej. 1 U- 35 VY 
!:■-■■ i . Rlehinirnd. Yb. 

^ ' ItisTTlIltP'lTm SHEflsffli'n fiffl New Ttnfi- 
land. N*w York, Pebpoylrnnla. Mary I quirt, 
erislera Ohio. Ninv hand rocker denrll cju- 
plb-iitori. ,t pp-1 i-cant a must e-tabLlsh credit 

responsibility. W rite fully Mr. Jr.mrH, S.afo 
G mrtrd C ooi-, Ln.nsda.le. Ffnnn. 

iTA l.ES \tT1X r M'-n, ennr'up Co J12 dally 
wear I mi Bn* kit bat- nnd soil in a frle-n-fc-. 
SrnarE«*[ il le; f.ntRSl shude# S2 I ft *7 
'hiEjis: jsn CTery' llll. (liiifir free. Tavlof 
3 fat iiN'i \lffs., kept. KC-I^-A, Cln- 

firm. i!L. (UlJ-s. 

\VAXn;i> DEfl Tint liiiiriiiKvi's, OldPFt oy- 
HiantaatliMi of in kin. I in uei-idcnt and health 
tmuraneo. W’rlto today for InrnrniMii.li'iv 
J 'epi. 13. Inlor-Si nto Uuslneo Men's Ace(- 
drn-1 Ays'n. 3>i : - Mo-Eon. loiva. 

FTWf-ffil^.tllfE— -f1iirr:iV \nr n nit met I DEV 

plan npcsA 'TEnsed" t trrr SI inrs 1 fmiinir It*- 
niendos* demand, Dmteni |u h i] a til , Uu aI, 

nesa (HKunlnr, rr-nsmSssLons cnnrnieu.y, thit- 
»i.t free. Purl Inn Cu.. 1 1U7 Jarhson DEiiL. 
O’mefljib, 

4 ■ A J . I J'’1.> TENIA o ra nk* qyi'J rTvpC J ( 1 1 r.:. 
hrlrlu; L Prick nnp katloq Jirirr, IDfi^i 
i.r.iaS?, OraM RrTek i’o., iJeiit- S, S'l-235 
|th St,. Sen Frtinri teo, Csllf. 

sl-JF.fj "‘Prevent HuiisT’ rti.nnmti'rrl m 
prevent nms En si Fir hosiery. Larpe iir'illl*, 
Partlrulary. Hjier iiilb" Mf*., 127 B, Ilnuid- 
iv ny, _L'is Ang*.'ks>. C nlff, 

^RAT KLINt! Man Tn eich state. Call, 
!nx on druir fnde sell dru eyl its our line. 
Riiddv Cm . EKqjtE4r.vmji.lT ChEeii^o. 

COY Kit ALL Salfl»mnn— Lettepoif iarmenla. 
f-.25. Cufflinlsaloq "> W'rlte fi-r -ample, 
Rlue Bar Snk*, 213 PnirT, Tnlrdo, -Ohi*. 

A>f I KINO New snlca plan. spcr-I n! intre- 
(lucton' (ifTt'lf- Socket, wrenches and other 
tbno-s.w inp tnolk. M*:i with cars. I lift 
earnings. RnreaEs. Vnrk Co., 2FT-30 Grcem- 
vlew. p et»t. PMM. C hlHI gth 

PFThTIIBtM RD Salesmen make big wra* 
missions, celling pilncbTinerdF und vemtlmr 
machine e. Rcllabl* cphciirn. *st^ld1sh-r4l 20 
ieors. f.ntmwi most cnrnpMo CiiIbIck l" 
mints, kse. Itn#! SfUtffll mny. Wriie 

■ |q s- f Llrwilrt A a lei. 1 1 17 H. Well*, rblimva. 

Dept. It, 


ONK-CALL Psles-m-m. at mri k Hiousb to 
cin.-c ? IIEI) in IfiUO 4,relcrs on epot. I'kKint, 
ilms Irs Ms work. Unusunl H*iq ivtlb Instant 
appeal. Permanent IrwLmi* rnnii pep-Kit bual- 
lue-i. hxrluaive sale? right* lr» eustaraws. 
Tell all About your-rir In first Ictlcf, Treaa- 

urcr. Hot 51B, Cedar I lay l A*. IfflWB. 

PL. r M n llRuAIlJ> SuJosman— M uhI gigantic 
liitp ever featured. VcndlhK machine*, ill 
irlndj. MitkB litgli as ?‘J$ in) on dnglo ur- 
- it et. Rffn-ijL eofprii|;atnns, IleautiFul 4"ilorml 
yaialBK five. Lion Mfg., Dept, d, Sui W, 

Erie. Chicago, _ 

tVirXEJ I-. Fil’i’L S-i-. i-n; ii-h. 2 -= ■■ -i L-= dflv ni' 
vdop-ov minute, Soils on aSsJil, nt 
Utrarllyo IrtTiL trffor Sctuore lisvl. Hank 
rcff-rriwea. Evcnrldll Mo-aJcr Co.. IS opt, 

Last Jnffre y, N . II. 

AJ O' KKTJSlR?* Bpecliltf nlMUtL Wilt# 
Unlnn Co , ISonnvIU*. N. il., for tuctSUv**! 
kitchen hnT*HT pmpoaltliwi. 

Kuil^j F'lt4 H‘’E'[' rU'IHiiif SfjsicrV tlii 
Lighter, Rctrlli 25C. CoBia you Jl.tW dfta. 
ftample free. Squire IXul AEfrt-, Dasli 

PM- Du nrad fptd. Pa. 

-SALESMEN Fv.ur ElXlii) aalcs to in4ir- 
ehenli pel you JIm t>0 didljb rSiyen Bj'j- 
idfflJ, 2K|h ShefltsM. Chlr*|Ms. UL 

j'*;'4h- ri' 1.1 \ WK1.K '!■ 1 1 iiM 1 .: ■ - 1 letter* 
Tnr slriro wlndiiwa. Raslky applied- Fnf* 
jqiniples, LlkHtnl nfttr So eoncral anent*. 
Metallic I. idler Cu., -lu!s-A North CJurib 

C3ltl4:ajES. 

Fast Veiling 1 1 n'i Lfilty, Every Big’S 
clj-i retail store a prospect Oulck givaify 
jiTdftla. HamplM frui 1 . Itraseau Cotnpiyny, 

£k Howard St., New YariL 

riltUCE Terrltorioi open to high dan* 
salesmen, [q set! 3i3sh jtrai.3* Idlettif wnrtt 
yuri.icJi!'- Write Fur rriM; iHLttU., -tniortr-.Hii 
^ I : - r Null I’M, Wln-lc;i- lia. 

M’KI Out M no of dhuky now o-nJy |t. 
The oisnLchEete, JLiu-trar4!d. l.L'Ofl-pmge edltl-un 
ibat irrlglnatSy «aJd for 1-1-tHP, One 4F Lho 
most popular bank i ever imldDhe,!. (Ian bo 
reflij (vtln protit by yaunc of nl-d- P*J 

piUtman 5 1 mi pm* paatnge when delivered 
tn ynur dtiar C. O, In, Panular SIccbiTlics 
F'reis. Itaom 8*2, 200 E. Ontario St.. CM- 
-caga. 


HELP W ANTE □ 


FlTfip Worrying a Mint, pii'nijyt IIito'j a 
wnrulcrrul nppuFCUliliy C >s [rtako j I ", pmtlt 
si ilay ns 1uV I'M’ai repreaetuatlvu. No eap- 
Lt:il iffl experlcm-c nsoessiry. Write today 
fur del ft] Is. Albert Milts, 01 *11 Monmnutb, 

CineEnnati, Oh in. 

STiJfl'PSlTl ' It K It Want* dhitrlbutor for 
non -ml to $2.00 "Fackel" rsdlo. "Sells 
It-elr with, mu* It,' - I'nvB ltH?^ Spopctr 
Radio, rnvpi lu. \ytvn, Ohio. 

SflEN— SldilTtie; phi*™, SO. SI.Mj H5F 

ti-rnn bunks, Bninplofl. GPU, ill 171, 

Vnrk, 

I'.ThH V.TETT riir bill 1 crffsTi" Iruerts- See 
Siirf-ln lr LUe ydaj AdvcTtttwncnt cn page 14. 

It I ; 1 Ll> Y'iur bWW btttl “Corsplote - dfrec- 
Ill'll* make It cMttp*H1 ivtly Xesy and you 

will hnl nrdy sn.vp iiiishoy hut Iht* l.utv nf 
foq hes-tdes. 'fba (Jarbuunl .Mutiny Ehiat 
tiiM'ik rovers 3" different types of tlffl lati*<t 
outboard motut, Inboard niotur, mwivig, 
sail log bunts, ennoe*. me . ivlth bloeprlnta 
In ftddH Ion to thr InstruriJuns, Pry pnut- 
mciii prlro, ?.:t, qnd Few n'rtls pest ago «'hyn 
dclEvored, ponulir ytorha i , i n Crr*}). Etixim 
Hlt7. Ton E. Ontario St, r Chlcagix 


EDUCATIONAL AND INSTRUCTION 


l>0 V i'h i want a lino Iretel piMltlont Ttirn 
rsiimo to Waiihlnpronl Here Is the oryiy flrhski] 
■i f Its kind ln the world- a nationally rociiff- 
nized It a 3 nine sebikd which prepares men 
iimJ woition for pogHlons paving JS.'DO tn 
S7. POfl 3n lifitel'. mtl. h(*o3a. resorts. Hobs, 
school i, f ii f e Tori u « -uid ien rooms. Ooine to 
Lowl- gyt ri:ai]v ptf l'igeer carnlngsi while 
oninylng dcH g hi fill months In (he beautiful. 

I Merest Lng capital rily. Learn under prsc- 
llriit expert* H-i*ir (osled.. time- soring, 

I I i mgh 1 ni IriSni;. NoTjimHl employment 

human fiffl Etiditalrb no extra w*t. Writs 
nirtv for Fite lun-.tk (hHt liringy you r oppor- 
t unity. Lewis T [e 1*1 Training Schuola, DepL, 
PIT -CM, w^hinstim IV C. 

I'lHtTllllAV Triiitins; plriiir* and ir«g*- 
?,ln* oiorbht w n tiled fur revLjofl. rfpvelap- 
n rent *pd copyright. Sell «h CoiurtilsriMu 
[•I uMMietl IPlt, Itmiklci fri'4--. Ittttversil 
Si-enurlB I’urapuny, ion W4^tflm ami Mania 
M'lrrieft Rblc. , Hollywood, Cnllf. 

LKAU.V Praellrol tool design Lng. l>o- 
signlmr tiuilo. Jim. ilvtures. die*. Tre- 
r*UM'E*lto v^^^p siperEenrB. hlito prSM read- 
iirr sVetchlna. alluring Toed KnelneBrJnj; 
BeDTpft Uuroou, F. (J. Iloi iiUli. Chltiio, 
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HEN — Women, IS up, Want a fiot’srn- 
metit Jub ? S-IOj-UQ [o $LEftD. lib uitnift. Steady 
wink. Short houra. PaJil summer KacatJi^ 
CwflUMn edueaUua usually rtiRk'lenl, Ex- 
pert men usually unnecessary. We coach 
jtjlj without leaving bcene, il! htwyk 

with, full pan Leu] an and sample Omi olktng: 
Iim. Write today, Franklin InstiLula. 
Dejn. Mi. Roche-! er, N. Y. 

'. p jj- . :MWh ^IT^inw amrmeK~ 1 T; m: 

$l r fH)U and up at rtarl Railway mall rlerk 
numlnatliH] coming. Lei nur expert I former 
Iforornruent- examiner] prepare you for I Ills 
and rtl vik rural carrier, iMj*r pfUce, cdsbmtii. 
Internal tTvunUc. and otlar branches, Write 
today fur free iMXklci- Uqil. 8, FalEcntMl 

fichnpL R^lii^fiil rjf J ftL Y r 

WANTED Liiiiitnli.nl i I) * 1 . - rnen - ivimii flfh 1 J- 
55, qualify for flennanent fuvtmmenl pftsi- 

MiiEis*, 3 L D : j - ii ‘ I ,■ Ipullth: tin jCOVeHttnent ex- 
perience r*u u I rad Paid \ neat Son*, COmtftftri 
education. Many heeded ms us, Write Ui- 
m enl ]rol, p ill], git, L i mit, Ma. 

LEARN L-acnucr I'roTm of fil^n pain tins. 
Talus hi* new book giros Complete de>erip- 
lliin of method*, malcitila and eniilpinent 
with hlnla mi l helps f r sign shops. Cavers 
Utnk In eLeitrt! - . neon tube, and daylight 
reltecinr i-inn*, fir, Delivered In ynur dt»r 
C. O- l>, Simply pjv in^tman $'.i and post- 
age. Popuur Mechanic* Press, Huchu SOI, 
2(11) East Ontario SL, Chics so, 

LEARN Rapid ffrurlna from “TIEsfitr 
Arithmetic." Wrllt fur pn.^peotiir. F. A, 
SmMi. S. nearhmrn fit-. Clsh ratg. 

BECOME A landscape flrchilK’l. Un- 
rnwctoiL prof cv Finn i mi tide tf ill opportunity 
for utunfy-taalsinjf. Easily mastered by 
E-arn while you karri, Eat. 19 IS. 
Write 1 1 c derails. American Land crape 

Krhofll, L'L' Plymouth UI.Jk., Dcs Moines, 

Iwi, 

DON'T Frrpnrr reip any f|i SI serrlw es- 
s ruination without Bcclnn mlr ra i n lo^. I'rtt 
Ctluiii(ilin Correspondence- Colley , Wash- 



TlftrBEHOIiD Aiilom&Lto Ref rlgerajfr.g 
Machines, Hero la the Hrtt. hoi-ilt. ever muI)- 
llshed on E h t ■= Important minuet, Hi*rrlg- 
oratlon, by Moy«c atu) PltLi It In a 
thorough I rmtlilent of iin-roni-tUy ridrlKer- 
sitijn -jsti-inB, their emerm ion 3.131 1 lediriii 
fnf the stuiJem and prarEli'lng engine nr. 4;-:t 
pages', 1S1 |J lust cal loa-i. Cloth, Sent C. 

0. I>, ray posi tuan price $1 and sin all 

ammml Of pelage upon del i eery. Pctfitilar 
MecSsnlca l'rei*. lliiorn BOS, LEO0 E. On- 
tartn yi , Chicago. UL 


BRIEF O-itllnr parHarafnlary law, 50 
cftnl«. T^mnlni: Mvcra, Wltihscmd, N, J- 

111 (IT T RLE Entry bonkteeplng siH hours 
with X key* guaranteed. I Diplomas, r In- 
ter national Iluofclicep I ng Init., H ^prSng- 
Itrtd M*. 

rail WAT Fopml elerfcv n.vs 00-n^l.OQ 
month- Steady work. OVunnunn educai Ion. 
Men tS Eh Sj. 25 coached freo. Writs 
Immediately. Franklin In-mule. Dept. 
If 14. Rochcftter. N- T. 


B6I FRAlTlTAL Ways ro Redurc Farm 
Labor and Expense and liiCPHiiHC [jicornc. One 
farmer wrlles he would not pari with this 
InfdrmaOon for $100, if he maid pet dttpll- 
cacp LE. Nn[hin[t exrwrlni*n[al. Those idena 
ha si! all lx'C]i ynjl to lf-s! and pHWcJi prion rut, 
SoelJ today fmr a copy of oUr II a ml fur 
Farmers nrni ppl ready to pul thc-«- inh-js; Itita 
PpentiPn fur your own bene Jit. Tuy [nWEhiDii 
wily PS rents mid tlin posttat whm lie hands 

you the rmoliiiftc, FOpillar Jlcduples 1‘n-sg, 
Ucam Ml, f!EIO F. Cntarlo St., ChleS£0- 


INFORMATION 


ti-T'lJ.T-IN Fnmlturn h ■ f rl s. conrenlenre. 
erimfort and beauty to 1 yeur home sL fery 
low cost. Any fiandv ninn esn hit I Id a creat 
Tmiety rf this c pa re- ^in In r fumlEuro fr*jm 
the eHFlIy-roHn-wMj ]n*lruetlflni In our re- 
marhahfe honk. rhA only one np i?tjs suHSrii. 
Dell Tired la ycii c di:.!!r (n. O, l>. yirrtrdy 
pay [wnt 1 an nnd postage. Popular 

StechaEilcs Press, Reom Bui. 21)0 E. Ontario 

fit,, Chicago, 

SHOP Nnles fnr 11K!EL yet ynitr copy pow 
Only a limited edit I an. Contains a El iljfj 
art In* 1 pithllshrd in )M* Slum MoEe^ i3*pnrt- 
incnl fit Popular Mrdisnlei Slaeaitinf rturlng 

1 fl 23. Send Ffl rants. If you want Hip ep- 

El t* cf Slino N - n(es honk* rcm^HIInf rf 
M voliimaa Inc tu ding the in' n numhicr and 
14 others Is^icil nrevlously we iylll si-od 
llieru C. O. D. at 1 Pperlol reduced price 
of $4.50. PcpulHr MerPanics l^^s. litMtti 
M2, 200 U. Ontario fit.. Chicago, II]. 


TVPEWmefES ANO SUPPLIES 


TYPE Win TERB— All standard mates $1Q 
up. Cttaltui free, Nofthwe^tem Tyne- 
wrtler Kwhange, 121 N. Fm □cisco Aco., 

Cltlrapo. 

" J " 1 1 'L'A itm.'ijs" n”'jTi“ - : '-; 7 r~ 
(M5 42B-99; 4 11.00 spirt plugs malted, 
SU.Uti A grots wanted. terms wanted, 
EtniEtiE. 1121" Olivo, St. Louts, Mn. 

13 L- A 3iA hTBElTTrpcvrllca i» |3TT 

Fret ratarog, 1>« Typewriter Exchange, 
A tin.. Elkla. 

ADDING MACHINES 


NEW f.:i.rhh Automate adding Inailhlrrt, 
Adds. -J'ohtrit'-tj!, ipulLti'HH'*, ulMolntcly ncrii-- 
rate. Cupar liy jubJ!), HUD. pD Fully gmtr- 
antt’-i'' 1 ] 75.11110 p] rased iirer-. ^ Eji k<^a Hid- 

ing easy, posiiluc, quicU EilEnlruitcj inig- 
tnkev Sates time, r'wlpaiil i-v 3u, Hat.* 
sect Co.. iJ‘jX-lf. IIuFIpwimh] Are., Chlnagft 

P R I NT I MG , ENGRAVING AND JVIULTI- 
GRAPHING 


OCR Rtaniisnlltcd plan raakes It ppRsLbta 
rf» pi in! h one istgunE- and rung-irlnc-R at 
1 no tlilT'l ordinary prices. Wc print mow 
If ih tl 1,100 dlfferenf puhSlosiror.s. Bamplci 
and particulars free. National Pub I Khers 
rt^s, Qraml Ra pid j, M idi. 

PERSONA Fj ^UMoruTv. Stl'O slieeta, 1 IW 
cei' e I ii,< i' 1 " . SI 09. WILIlune, 3L Croie Arc., 

JnhnsDrwrt, Pn, 

QUALITY Printing I ReaspnahLe pliHiT 
RnrirJ for fp , r Etaudardlicd samplca and 
prlMM-. Folders, Cl mil an, CfltnlngE OUT 
(■[M^luttV, UafheJtt Fortrus, 5^i EouLh Dtar- 
lii ■»), C I dr n g^K 

fj.OnO e ' I Rf l r L’A R fi"*iii£! Rook "paper S-t 0.00; 
ln.Oim. SIE.HO ^^vcF^: t.V, , Wlldw Hjd, N. J, 

I . in hi S^aH'Y It- in : I I I fi.riLi li.-LLcrsZ 

F.T . rjfj. JfarrlEtglan,_l.y«nE, W| s, 

5>‘i O LKTTE It 1 1 E A f IB. H)l» Kn'-i'-wto, 

primed, $1.00. Ahhult Prlnlery, Oswego. 
li n he. 

23 ft Tl IIM) l.rl E i-rttCi ih, *i| t'clHipi-Fi . tiili- 

hfsils, fttrei*. $[-^5 each, EcdEOnffllc I'rCuS. 
I.ecnla, K, J, 

“5. Olio ■ BlH Cl HIM ■ I, A ll rf. $J.50| 

Fnldera, $11.59. AiL striutlng reflsnnable. 
Samples. Or«3 print, HjtrrtsrMih-ura, Va. 

L.IOO RVstNXSS CaFdi JC5 (Knlpald. 
^FIIEer, Printer, Narhcrlh, Pa. 

WK PHnt stalioncrv~ booklets, ralalfiis. 
cirrijlarsi. Samples, Com menial Press, ila- 
Liita, Ohlti. 

in li l.t: I'TlvKH I. Ahs yn l I 

S1.0d;2lMP let If rhea :1s. fiUxii, 1 5i 1 en (-Lories, 
?LMid; 2ftD ciiMli, Jt.ftO. ii..iuMer Print Rhm. 
Piirlland, Inrf. 

!■; M 1 Si tfi s E 1 1 EfTTTrF cTi’i I U $ , .ih pur Si” 
Other -raElr-nerv -if iiscrli. EreryihlnH In 
prlntlnfi, ll-HilrlllTe PrLnElng Carp.. ID So. 
Fourth SE , Camden. X. J. 

ion 'TTi : :'r : r Eft t r EA 1 i“$l : 3JXJ EnvelapM. 
Ji, P ftdlFK. Prlnlera, C ttiw alM, CaH f. 

sThJIAL And hipalneat prim ksr' SperinT^ 
I^Lt^a in rnl-e'l kidr w^rk, Piimitl^a fr«e, 

1 . 1 ' ! S, ’•• i> Wi 'ii-l i M.i 

“ 5'S()’ RlTPlNKPrt J.iardS, $05- AmnntaiTc 
Pr 1 . - . 7 4 E l 1 - 1 "*h A L e. K.i'hu-hti, Wi*. 

liEftT I 'TWt Ing price?. If id rlelteld " 1 ■ re,*. 
OeEtyShurg, P«U)S. Free h*ttt*rt*|i3 SuD- 

Ti’nJ t 

” PER LJ C ' mtlNS. < ' •> -In ^ i- , m f. m e n J ' 

Prh"*s rc-T^nnl-dc. Annvlllc l-'rlftcins Cotn- 
panf. AniiTille. Perm a. 


printing out fits and supplies 


print Tour ipiirds. staiJonery, >’ir- 

rutitrs, adrffttlRlnfl, KSf, Junior piTcs: $5.90 ‘ 
.i'ii r'rrsse^. Ill j rotary, E l nt I'rlril far 

nthiTM hie profit. Easy nilcs rumlehed. 

WrJlfl fnr eats log presa-ei. lj.'pe, parver, etc, 
Kci -ey Cnmpapy. tj-tl. Meriden. Conti, 

PTiT \TI SNTAlulflls I*yMReC”typc Ropnllea, 
trpe nnreh les fiend sSfHEitp for CHEalog- 
lit :dc«l Preys] Tofft, FcMhA, 


GUMMED LABELS 


1,(11)11 PRINTED: Nam* luiTiries^, addreyj 
50r .riCH rompnny, ll*x 3^., Hkiyoka. Stiaa. 


DUPLICATORS AND DEVICES 


YOU Can inalto 59 |p UMl cipnt« of ft 
letter, niilfrc. etc., at n r;>i tif three eent* 
nn a never QniUiy Tl«ul Ir.itur. M'rire fir 
free irlul nfli-r Thy lli-vcr DitplliAtnr t>., 
9W J ack Eonjll t f| . OMro ro. 111. 

"EXCKCUWmAPH” Rniarv Klenell ilu- 
pTIcalnr Sd'J 1:0, ”Twn-?'Hcer)" Him dupli- 
rgirr Jll.dft, ll<io!k(e! ret-y. Rf llsfourifh Typ*- 
writer Supply. D«pl. OP I, litlJ-tnjrgh, Fa. 


LS. S W. SicEicll Dupllcalof. duplltatca 
tyturwrUing, hjuulwrltim, drawingE. etc. 
Girlie F'ir Bamplsa of wi>rk General rflgnu'* 
Ing liS'orki!'. C. 24th St., N™ York. 
"STENCIL Huprtttiror — .turqna can nakil 
PartlculatE, ipwltnens free! ImpKrLal L:itw- 
falpriffl, Edward^LUr. Hi. 

RUSHER STAMPS 

HU BRER St ii mi> -— Najifr ~ jddreai, SicT 
Newman A- Sun. Auburn, Nehr. 

FOR THE HOME 

■ CL I MR rpeytB wiy Jll.fl.ri— "■ Hi ll- 1 -Kui 71 
emn[ilete with rich firfipfr trim — you ag- 
semble and Imlf — a end lor pictures, 

Ku*jtipel FumJEuro Cdinpttny, Gutt*nLurff 

Irtwa. 

INTERlQll Will [teeorail*P In A ns (viable 
isfw brmti cohering all the modern nudhods 
of artistic wall treatments. Pnrtinl tvnrli- 
Iny 1 n- 1 rwi‘1 Inns for hnth plain and decora* 
tlcp flnjshca are jrlron. 451 pages, I litis- 
LraEcct. Uc Lit erect to your door C. G. D, 
SUpply pay postman Si :md postage. Pop- 
ular .Mechanic* I'rrss. Room td)l, 21)9 E, 
Onlartu fit.. Chicago, 
fir., Chicago, 

FDR SMOKERS 

BMOKB Dei me free I'll Bend you Irf* 
Fi-lg gtrier-i;v mtppl* Old Crfceth Riser pip* 
lulupco. Enjoy Use mild nnrUcW tosty n:ii- 
utftl tuhafflo Fa VI)T. Bee Ibi.'W Ehbiupfh and 

EstlsTy I pc. No frtHl gallon . Scud today, 

T’rtp Mirhffly, llns T75. Owi-n-tr-ro, K y. 

’ <T7iTUl Tf'jf ufiTiT m 7]ii,d:lnd ■! pi-iindt, 
5h chew I tig .'I, $1.25, fay when reccivetL 
Dave WHUanss, ChathaTti, V'a. 

FOR MECHANFCB 


PRACTICAL Flkht Training Is n splen- 
did. til<;rr.H|£l| lm-1 riiec hm hr.n|k wrHiep by 
Liful, IS ncro it Bindley Of the Ntktal Air 
fifgtLi-h jii F’eisiacnfa, It Is rh* tinl-inf t«t 
I molt rroni which all IT. K_ nafat P.vers am 
[rnih*£l. You rSfi (li'hblu l(lp Tallin <.f Cl- 
ricn^Jrt: Instruct] op It inti In, the nlr by u 
l?rcl1mlnary otudy of the tiubjet-r fn-n iLJii 
IhioIl. Pay poirnitn 5"i arid peslage when 
lie delivers It to your door. Popular Me- 
chnnlra T'rrs?, Hoorn SOD li. Ontario 

Sr.. Cb IraKo. 

1.IJABN Ifutr alrcxift nugllMfE work, latest 
a ltd moat rampLet* inforirtgriiin s> foimd in 
"Pvkc's New Aln-rtfE Fnelue lo^trueror. " 
Wo unlicMriLiiriKlT rcrnrnjncnd ill I a rolnahlij 
hpdk. Mnrttv refunrh'd SF nal SHElsIierl P^y 
nosliraan $7 (lfl plus bdatige when deEivercd. 
Popular Mechanics Fresa. HppHI Kill, 2iH) E. 
Ontario Si ,. Ctdr^gn. III. 

guns, fishing tackle and sfdrt- 

IMG GOODS 


HPDHTfiMAN: fipftrl fnr harartp spnrflmr 
r(H!ils calapig. We*tpi-u S-nirpiu- 4 1 ■ h -r| 3- 
(’i.mpnfty, 58-1 Ea*t |iftm<td* r r’ortFninrJ, 

Pros. 

KhifiT KaiTTe Rook — Latest ieiIi*D fill- 
tlon — Radio Theory nrni Operating )ty M. 
T. Lrnn-ila of the Lonrnh Radio College Is 
A 111 erica's rflsndftrd Radio Tc st - Tlfitik. Used 
hy lhc vnrii us savcmmenl tlnpartmenta 
nnd kmlEng radio arhooh 900 pngei. 7tni 
I tips., tli'xl !r In 11 ft leather Mtiiling Bent. 
C, O 1>. Pnv 1 dm nr, T.n and th* post- 
age when parka go Is delivered. Popular VEt- 
rh.vnii-s Pre?.s. Rr.iom Bill, 2U0 E. Untarto 
fir. f'hlrago. 


FIELD GLASSES. MlCHO&CDPES A NO 
TELESCOPES 

3 1 7 .I ft T’ftlV !' Ft FT ' L U I '-'Cf n m gpi Pi n-n uTii.ri 
wElil knthCr cnac. Lurye f*I ei'lion. fiend 
fr*r Fist, field glasses., frinoculiira, cameras, 
[cfv c i'k nnd ctiifrI f n L |n=i n.imnoii WdTt 
Curloaily fibop, 2U EHoutU Second fit.. Pblla- 
del phis. Pa. 


BOATS ANP LAUNCHES 


1 "CP Defender pier Urol, r«-«cr boat*, oul- 
rnm rrt new*., PImm. IVrtsnf. PftiIfc- bn 
July lliiddftr, Sic, Suhicerlnt |cn f '1,(10 year. 
Cajtfjirg ln-jir nhina free, Rudder, 1-1 Mur- 
ray Now )%vrl(- 


KIIIF And yairht ntedel (Irtlnga. Send 
dime fur II! u*t ruled, ratilor N«, 9. A. J. 
FHlwr. 1902 tltnp.-gh A ic., Roj-aE Orik, .Mlfh. 


Ill'ILD Tour fwin boat — Cofrt^Lele dlrce- 
( 1 r>nv niflko El enmnaraHvely easy. ]4 dif- 
fc-reni lytm- rf'ir ail pursues IncTitdinF r™, 
mnlor. sftll. ranoe. nuf- board nroln? bruits, 
r-k, With (h|a bemk I* F deluded "OnEdonr 
fiiujrts llic Year ■ftound"' nn tnsltlniF ail 
ports pf (Lev Los* for aul-Ennr rfr'nftidlr.ri l^ny 
ptirtman $1 6K plus nosragH- when drllsercd- 
Pnpulir MsehJinffi Praia, Koum ^Oi, 2 ft& K. 
One arid fit,, Cttlcaro- 
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m AMEND?, WATEHES AMD JEWE LRY 

SIXTY Hay 9 only wind <••«:> In 3si.u;n hc-ILIhe 
r-'inLJ, men's of Indie/ fl .icuel lever 

lyrist natch. Fiirry rlirnuci-l ujn - nl atsil cjho 
vJ L h iik fI i Land 3 >a match. 5f ri. 0 7, Money 
back Jf ri'U nfiLLructury. J. Mrauer,, 2W 

3^1 ;a<H Rt,. Fll Irtl go. ' 

Sill pi . "STlfV-oiiri. | 1 ? per cant. * 
(Suets tJi.'in Co, , Hull nil, Ohio. 


raze ns And Blades 

i ;] [.LITTTH III ink 1 : «Il;i ri ,^r: ■■ 1 keener Ehcn. 
imsot, Ic each. Putter IVpiIcjhiiIil ftork* 

ford, III. 

TEN New t 1 E I Id ( e type hlmtm fvcJFl 35T 
(1,5:7, KirfllEnvr Ftimpef r"V any -afpty 
bionic, Si. IiD A. Hehrier, l(tl McLiufhllo, 
Muske-mui, MJrh. 

"OEiYT iilJh-rtiT Elides ""stripped” Imn-rd 
1c cnch, Scad your We mum 

prepaid Try us. It. .1. CoJELns, 

Arrnkmy St.. Jersey Pity, X. ,1 


WATCH R EPA I fN NG 

W ■lTi T[ HepiLifinv : IsT-u’Ciim itutiran- 

tPtiJp JisS, Ku^s, tilJl 3 1 cj m - i i ~ li ll]ilg,, i’hi- 

rqgo, tU 

WATCH Repairing and melting * hri'rt-n how 
la clean and tct'»It alt kinds 'if watr-haa, 
HL1 pijid I a ’ll. ■.■ |t El filler Ltfltl LI I n -■ t T P t S f; ns , 
Pay pitman ?n mid postage when he de- 
livers Iji ink , popular MenhanLes Press. Rii-orrt 
Rill. Jflh K. Ontario St., Fhteafru, Ell. 

ANTIQUES, RELICS AND INDIAN 
ROODS 

SI-;Mh t'=.r lino hi~vi I u .11 .111 i. !li 

iln [ 1 1 1 1 1 if- il rearm?. F,. E, ELiis. IVutmter 

ITTrri'es, Mo. 

T\ m A .\ Holies. rolJiB* rtirliw, llrii ihri.i-rk. 
1’ittalrjn free, Vernon L entity, O^mr?, 
KhUil 


rusic AND MUSICAL INSTRUMENTS 

StlXIS" Writer*. Semi r-ir our " PnhUsh- 
I'n Agrar-me-nt.' 1 McKinley Mu-ilc Printers, 
1'iOt ft. 5*t h Rt.„ Chicago. 

tWt!v<i Fwia’i - iiii c-F-t d is-a r l-. Miii'Ei-imUd'E 
Mn-dc Cn.. 12 TCccn-.m. LYnii rtown, Mass, 

S K X J i V our pros i ■e-> '!■■■■ I l«-?iii" m r 1 1 

nr Ihuer nf "Tip TlH' T|it nyh the Tulips;." 
Words written ter me lod Ee'i ; melodies N> 
u dtl?. At raiii£iHnenL» iiunlc- Heml fur III. - 
v rn lure. Vcm EtlMl, Ocpt, ft’K, BUI 

lfnllvinw 1 Bird. F n lb-wixid. C alif 

KOX(I Twin* gnl If 1 ! t-ecU A <j| iff enrol jirrip- 
wiltlHip. Richard R n>ujf (Lt-:m , Siuus Fa] Ed, 
a I >a k. 

v. it i 'fH Hnnfra,. Hia niunev and repula- 
Muil Write for infi-nrinLlon, J. flnrilqn 
Thil). Pc,.. L^T X 1 1 urn r ,Ve.. ('SLraiiri. 

IN>S;MS Wiiiitiil tlhirli i^ieil l~n nl L, IVr 

pi|l.i]i.sti, (ljr-.il Krmtflirn Simji K'.ire:iu Dept, 
ar, Th rjfti**t™. lie. 

roilfdSlIhB — V hh- |.T Iiiiidlc. Flrllllanl 
n rrpmrl unity, ^'rltif VinBunn, l! OSW iL:- 
t’l ii rg Ttld g. . Chlmiro. 

riOLLN r W, 1'Vecp” niel Enw r ShUTTH — on 
rredlL Easy term! Jnr wnnilerful In-fnirnrnt 
ilei-’.Elii Ir.rlnv. fl ir^S :>t [' ltr-irmnt?. : '' 1 - 
rniTersliy ltlilm ■ SenHIc, WhhP. 

PiiXU WitlTNlit* — An~inicfpit. rontniiiyr, 
Fh'n isimkliii. Tuc ker. m WmbwoTih, Neiv 
Y-'ilf. 

FmTX(; pi'DiJifl rrinlcT market Inc pnipo*!- 
t 1 ™. If anltahte. r'llffard srmllo, 'lullj 
Nillvtn :1 r, I > I ! . HmHvw.„..L. I. :il If 
Kit Kt: ?-= i *n 5 TVrilen Hu Mu. Hearer, 

1^7 Elm. Green. B u r. Wla. 

— CJI. t A'H.VkTHKI> I L: ■ • i , . i - ll'nti- Si-iiin|.j 
SoncrEters Son-Ice. Shernun ItriLru'lu Lus 

An cc3#f . VaI I f, _ 

(I5SJ3ST1 sYs — Tn'mTiim tit a — ^nxMilun'iLit* 

— PljirLnetltl s (let J, Frce Ddlnters.'' 

]ii r trii riicnt . V Erlufi^l Wrlu-Nd, rtiiffsln. N- Y. 

SMmg jhoeina. Sit-tsc plm. Indlitii 

Kuril; tturcji IJ , 1 3 P i ■ i- ■!-; n I ■ It- 1 . Suh'ui. Jnrl, 

rr ?ill."KIP "< -NIP'.- l-TT" “fTJ v. i loner 

Pros, ircmnerly f Kouan's Band]. O-hlcnsj). 



sOXfJ FV„ nt « r:ler». 'tteat" pmpositiifin, 
IT I ‘•i-l n'3 r r lil. -I ■■! Kcs>r:uiir. Chiracn. 

^T^VKXTnUK— \\ ri t l- rnf ipii'r V’relile Elm*. 
' ’ 3 J i nv rri Oet V-ur Patent/' and Erldenre- or 
Iru'cntlim Blank. I*eni] mndel iar -kcti-3i or 
ynur Inyention for our prompt eiamlnallnn 
omt Inatruellnna free. Bafidnlph Jk LU. 
T>eot. 4^Hl. Wnahinutnrt. 1>, C. 

I MTK N TM. h n nliT et - Jrn'c” 'Richest rEtVr- 
i'ri'-i ■ Hl'*| i i suKa T'r rmnl nc-’i n^nitTei!: 

:'t- HA ft, I'nl I‘tr '1 ;i ri . I'ltcnt Lavyur, 7 Si i 

X inch Si., ’Waahin.gtun. U- C. 


PATENTS. Kenrl skClch i>r jiHOitel fevr 
a Hr ire, Fret- licinls.L ‘-Him lu tlhtain a Fat- 
eru."' I'XUtdlHhfd ililriy year*. Hluliesi 
rrfcremied. Pimapt M-rvicr !lt*i*nijiile 
-liwrees. rhimdliw tk Chtnilldb, HUi 1* St., 
\Yq -thing! on. D, 

iLAXelASTf.H Altwlup S lii'iiaiiieJ. l^T 
Ikuray lU-Jp,. W iKhl ri tctUd. D. V. "Orlul- 
ijnlnT n "i Ihe For nrl 1X|i.ktii’f ■ ■ r tliineeptletL'' 
lief lira eJisclosing Vuur Imenlfnn m anyone 
tend Tut liiank fn rru to lje si gun l atiiL u ti- 
i uih 1 ill. Fudu and patent Laifin-mai lun IjilL- 

teifft f ree. 

I X V ilSTOR'S - ' Adviser witfl itiiiiilfil 
mprejunitH sent fr-uc. L>itiLner, 13 Pirkwii, 
X ew V urk. 

“••lXVKNTlHf,< i lu! i|e , rJ vifiiiliiln linfar- 
nialliri. fn-e Frank l>edrnP*rm. Iletrlstered 
Attomey-En^Erur. lTi2 Weed worth Eldfl.. 
SfW V i?r k. 

PATFX^H Pri'Cur&J Prompt” eu ref u I tf- 

llelfTit --:■ r-. i i His3iest rfferenccs. MorkiTatO 
fi-i- Ki'int slteh-li nr miHlcI fur netuaf seiirrli 
and adikifc flfsTirga P. Klmmel, Mu-Jer (jf 
I'mtijl I . i * , St- 11 Legal Bldg., Washing- 
ten. P. C. _ 

I'AfESfii! FrorupL pcfiiisna I sml re, 
Write 1. r jnfnnu-alliHA Albert 14. I Hei rrldi, 
ILEitltleifd Patent Lawyer, I3dl‘s OLLray 

llldg., WeshlngLcm. fl. P. 

PATijX l 1 ft Procured: tniilo merki rent*- 
Itred—prelfinfnary iiMrr fimd-ln'S wipmut 
eliarac. Bl kVt and li>mi fi>r i|lMilo*lni 
Idea free. In inn I*. Ucl'ullmm. Till Jiiter- 
natlonal Bldit, Wtihlniitnn, l> C. 

T-A T F NTs;' Tracks- M nr ks. Pfs I cn*_ TTTiT 

firm has 57 jeans' eKperkiii’e .n:l ^3 -.cj ex- 
pert personal sprvl'T ei mu 'We 

tiroperb' ppitrrt j-nlip lnvenilnn. Write f-n-r 
fieo Jrifiihmic lun and oi,ael eosi of pPxUrlng 
[latent lu'fm..' iiroceecllnjt. P'llin B. THontfid 
& lln,, A03 V Rt, K. W., Washlnrlqn, D C, 

' ]TvfI'Ix r f'K— WTFle for rf V^lnkiruct Ihhih. 
Krja,l driLwLnK nr m&Lel f-nr e.tehlliiiil Inn. 
Miller a ''tiltcr. ltyjslsien'd Pment Attar- 
nc 1 - a ifnfiuw Patent OfHce Siniilml. Si!) 
JIihUIH IEIiIk-, Wa-flPln Ri Oft* P, V, 

11 t'ntmla in apply Ini for mtenEnr Re* 
pauisi lilt urn I 13S, L'larenoO A, 13'lli‘leru 
ReiS-nlcrnt Patent AlttMmtiy + W**tdng|ai|. 
D. C, 

PATKXl'S — Write fnt o«r free limjk, "Hw 
m (kticuln a Patent'' and l-term-il of Inrenl L-nrt 
Blank- Rend rniulfl f'r ’.Iccn-li of knientlmn 
r.ir Uisipmiicip O.H.I |njl met lens free. Ti™i 
rtaEisnaule. See ubeTlIjMitent on pares 
Vtlt and 137. VliMf J Evans & Fu., UiJl-I 
X I nlh, Waijhtnitt- ii. B- C- 
LACK Y r tt Fii Lent Seri c- . V ii I imlIiIc- tfu^k 

rrpe. See mi jiaitc 13k. 

” I XV I'lNTORR : Send fnr iMKiteJet trfiwi 
Li.w to palrlit and sell y*ur Birpnllnna ml 
I nvrest Hid Ralph Burrh, Patent Lawyer, 

jiiiii F st ;r fftihlnrtai, Q. C 

iTKtt'isfhkKii Put urn in t-nTiey-thglnHir. 

Krpert in ehemlcHl sni i»i Imnirap puteni 
n-atterd. Former jialciu examiner. Pprnv 
RFS-ndcpee Jn-ilfrii. A. Puciack, 401 ilwnei' 
Itldii.. Wiidiltiirlon, Ih C. 

‘ "F'l-lItL" V s. W1CBST33R. in Raving and 
J.-inn Bliljt-, REot-kHjii, Falir. Paieni Ijriuk- 

ki f ree. _ _ 

EkVa K ill. >13 in It. Stereos 
Company. Free Pnooklet. Patent < Tr-aile 
luarka. tlopy fl uM *. tTfTleeii. Monniliinick 
Rliwk. Flklraim; ItATTlrtar HJclg., WajliLnu* 
tan, TP. r. 

INVEXTOII^ Service Bureau will send 
Tmuklet and chi' you Tf** aiivlee Cnmrpmlnir 
Ilia proper proeedlir* fnr ohtoJtLlnff patents 
(Ml easy payment pilau and at lead Lupenr-e. 
E'-'Lpt. B. T‘-i : n Trud Hlrtg. . Wa* hlngtiin, 
1 1 . C. ChTnmtD resiresentntlio-. N. E, Hewitt, 
IB' 7! r'nriiv.u'. BUff, 


FDFI INVENTORY 


AX Bid reipninsliilo jnnnuf^rturln? rr-m- 
pr.rtv TAOitld Ufee ^ few nude hardware H]ir.- 
i-L.ililc, to manuT-ietum- Tn receive alien- 
linn vnur an s wcj' mu 4 uR'e Rill pi-i rr 3 1 ’sila rE. 
W K W fo.. 23rd .and York His.. I'SlRa- 
rlelnldO. k n a 


1XVFXTBBK. Phiirp lifprnts nf mtfrinii] 
mnrtunl aid sm-reiy. L-'..<r isilurcnal [cio wHtp 
Anterlron Society of Inventors, Crdslpy Bldg.. 

JHiiTitu. ^ „ 

I S'Y'KNTORS Warn *• I — II' iVn I H« s rnldl 
Idras devi‘l nficul, W1U mahitfartum and 
ronmier-lal to. Mm lido nhd ■IniwitU'-i imi- 
porril rrhnnu tSompany. fiBl Hflivai J ,J Hi., 
K^n [■'rapi'L'Wii, CulSf.. I T . t*. A. 

tfl (immlnri: We ira 3 ri - ihe mark H — t7> 
pun-huflcj a grind patent, prefemijly In live 
iLutcianrihite acres so rv line. YV|1I pun ha-se 
1 ,'iatrleht er -'w n r rativ hnsls TNurluiiinn: 
\gen.C, 211 Frimr Si-, XeW Turk, X- Y 


flOLLER KlialCs (did work In*- men'* lundi 

hoses! Xi.il [-li-iis ilchI iiii l-im l ■ i i wicnPed ap- 

plvLing tlieretes. li&yfilLy paltL Hoi 5d». 
Mld d lctnu'p, rann- 

IX V FXTQR'K Vnl verbal ftiitmiar: enfl- 

Eatn? 9M rurelianlcal ipni'enieht* ; ThO pet 1 - 
lietvnil iihriR-ns ; ItuLruetluci rtt i ,n ir- u rinp anil 
selling palciit* ht! ifUi-ltiiif uri illi>rn*y. 
etc. SuftHratf poor tdc*i*- I’rjnn Si. DU pciat- 
paid In Ur S. A. A iirfhnn Hiftrr Ei'll I'a. 
iinhltahrrs. CtHIB Ouraf ULdtf., MihishLnKkHi. 
D. C. . 

Y tit 'It Mr a L-: worth aonwthtnpr. Let its 
lieRs you bupravp it, or innintfaiHiiTT and 
dlstrlibute El You tire legally protected 
while tr unsaid Inp with us. F. C. Caniule 
Mfr. Co.. Gli-17 Bo. Luf!ln BL., Cliicugn, 
111. 


INYEXTOTIS : Xinv yini can prefect, sell 
or Investigate CElo ialue oT your Invent S inis 
nr jifi'ah without spcftillnr j pmny for paf- 
enis or nUamcy rets. Pave liunrlrede nf 
iluflans mill linmv run Ml is delay, Incaprnslve. 
(3 u a rpjit eed. Write Jmi'nlnr* FfrUet'tJofl It'j-- 
reiiij, |>i-pi. tt. 1 j! 5 MPutFum . Chdg a go, 

LOM’ Cos! mapiFfanturEnir, Largo plant 
i-i'ripk'i L'Jy ciiulpiH-d Tvir bio nlilng, rlmwlpR, 
tt limping and wire fomdn.ir In any llnish. 
i 'an - i vc you money ail yaitr prculut-l. thrr 
rlgum will eonvlncd. Baaturn Prad- 

nci* . 35‘|v 721 . New llqien . Cohn. 

IXTEXTIOXB Writo for our free book 
"Tf.iw In Obtain a Patent'’ n n =1 Hei-drd of 
Invention IJIainh. Pend nu»del er sketch nf 
Invent |pn Tor hii-pri-i lurv and ! n 3 t rtji’tluns 
rree- Tarnu Fcaaimidile, Siyiy idTcrtlficuient 
on pasc? Lid and TMj. Ylclur J Ki aru & 
ibiL. lf»7 N lptlp, WaHlilngti.in r D. C 

TIME Ctmnls In apply In* for patent-. Sea 
rugeo 1^4 and 135, Clarenre A. (CRrlun. 
Regi tiered Patent Attorney. AV asblngton, 
E». i L , 


I,. IFFY'S Paloni Senstt, Valuable liiKifc 
free. Kdq ad page l:i«. 

IN'YFXTOBS -Fii ah in on Jour Jnvenllcm 
nmit fYuri't delay the sate ofIV lotipnrt 
He nit r<c a free eupy nf our EpetHillJ' pre-- 
fiari-d lpOi.ifc] rl , "Turn YMur Pati'ni, into 
sldutiy/’ ti: ijp.i r It hnUKdns lielpftll In Tor- 
mill L 1 .1 r I Hit- d|l 1|lirnl mfl. M ].. KijUiL, 
Mgr. CfMSalltmfl ArlvcItl^lnA. I'l'iiuEnr Mh- 
djanlj":. Mutfii-zLiie, 2(30 iv Untario jJt., Ohh 
mnii, III. 

NATION U'ldp retail and lubbers dls- 
trihuLtnn gft urcd f«f inaniifnrmret-i uf Mifri- 
torloui ti.ilrutgil I re lit:- Lh rough tagttliniitc, 
cSmnnels. We hire the emnnertiiwiB, ii. 
Frunlt Noil Onipanv. ManuFinturcrs Ei- 
rljapgi y K ansas t litv. _Me, 

JSYKNTOR Want; position. 1 b*ff nr- 
lEIhE rirdUifst. tlibricf ilMV, P, t), 104, 

Knuth Xiirwatk. f’nnn. 

ELUFTItlFAI. Pciihlrlns or patents rki- 
vpji.ipod. and de:iJi±ned at very mmlcniiv mst, 
P] .1. Alien, 1201 Purl ltd.. CLevgtaml, 
Oli 10. 


PATENTS FQfE SALE 


FOR Sal r — Nl i-i'trEc tmfglar alarm. PaLent 
? ITU. "id", nir Lined n*-i, Ilf. tVelljfin, IV rat 
n.ilikhirl. Ell 

EfjKi^Iltc.UiLY Operated psdmry pm. 
Ipr-tlnjr dart ce EspBelallj' Fur lumk^ of mn- 

sldersiMe merit, Jubn Prill. ItHIO North 
Call] nun, D era cm?. III. 

'■ I S 1 r j-‘ A * ’T ['« B HR t lot ourTiMn piste list 
nf Inventions f-ir sate, American Snelcty 
i f Invent i> rs, tynn h- 1 E I lift. . _ I tgir ^]o. 

PATENT On rrmT knife fnr fnstltdA 
pan*. Very useful ind iir.n itrnT ilrrlre; |n- 
vistlgsite. 1-E tc-hfiTcl Laui. I -tin Wabuh Ant. 
Fult w li irnc-, | II il 

IHYiltr.i: Hi-niTf hank cTicefc, Ouinn- 

rci'd sig 1 1 n*t raising-, it eihninjirs rbcck 
pfotcellnR iimcEiSncA- IL Pdilli. > 22 Msee 
St,, (ireeh^hlirg. f'a. 


FOIL Hide — Pilanr on Itiinnriucd slpual - 
Ithiln lights in dingle lamp; vary jimrtical 
uriil i,.lIUjiIiIb iJIVL'iillntL. >r I ] . .uirigJit i«r 

[rlai-o mi royalty. Full particular* r >n n- 
1 1 ii aid. 3'jirlek J. HucMiej, Bar 71, SustHr 
X filch, I "a. 


ATITOMOHILE Innef-luhU 

testre. 

Out- 

richt, Gfrn, y, Mihlcuh, jtf, 
V n - 

A t HtelimutMl, 

WONDERFULLY Improved 

garage 

at:- 

re* -ary. fins. 1". tin 1 1. 731 

X, 7 rh 

Kl,. 

Aflcniiiwn, T s «. 




FfiR pivienr-. JuiprofeiE fl«ir sirirr 

fl"i1 linn-nHcd pnare. Outright nr royalty. 
Harry Xahdtiiwa, Tnnatl*,, Alaska., 


POPULAR MECHANICS ADVERTISING SECTION 
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PATENT? me ITT. Thread raitaFner. 

Ilnnciy> useful household nc«T!i!t}‘. Jrtiw 

F I sdicr. Ml? Ilrtiai lway, Hrriurrtun , YV tuh. 

SlUBfiTStrSiirrice spurK plug. Repeat 
demand eighty iu LIE I on Cheap, 

HI Fourth SftLr Soulli Huston. 

FDR SiLJr - 1.' i 'i i7]"v -■ i fli lit nf mal Ilt for 
in un ufur t u ri ng (ovis, Joseph. F. Hilly, 14 SJ 

XV. 67 th Sb . Nitt ICa ril. 

“ Ti n> a mV; NT A t„ .1 rn i: SehKnt a m3 Vilii Vi - 
tinnal ilTplifit nureUy ( (Uipl le r] Us taDtoJP 
r jrs i that fUff to elcvulionx with rrltrcrtre 
tu tar sprtd- luck*? i meritorious night, 
lira mi nation feature. _ Ittsya Lt r preferred 
Pqitnt ponding. K- Wilson, 3-4 Main 

gL^St. Lo uts. U lch. 

“ oi J L’lilfiilT Ur royally, automobile n- 
T laths camshaft iMJar. Automatic valve lime 
emit ml jubI ■* Important a* apark rnmrol, 
js I m F i|e p compact. Patent Ljcu-JE^i for. Mean! 

Hi-hnon, SttiTi, Mijm 

' Ynl>: i-1 applying (or patch! *. See 

tinirei lit t and i:in. Clarence A. ii'Hrien, 
linn! stared Patent Attorney, Wfelimglon, 
It. C 

nTM N v sft Nil U6]| — keen i-j% i' ri i 1 ■ * a n d 

|r.j', j j nt i nl for f-Jile. S*uj£J no. 3201 1-Vlsorn, 

bi Ansel i ?■.. t " ii 1 i f- 

i X y K vl’t i'HS— (' asti In on yiinr Imentl- n 
Tlua'l del ft y the sole any Innjrcr! 
^L-ntl r- -r it free enpy nf our srurtally fif- 
tired booklet, “Twn Tnur Patent lints 
5.1 n' , s , ,' r today I Ii enntalns helpful l.nt r- 
n ;,L l.i’n fur alt truvnlors- M. L. Rund, 
5h-r Classified Ad*, artlsing. iMpular Mc- 
r'u.nttl Magaaltte, 20 U E. Ontario bsL., ChD 

r :>.<■>. 111. 

ELECTRICAL 


\KW KpKtn^tl [ikti-mary. UoinplrtO 
po-to-date eJretrkai d hi Innas;? with s|i*rlat 
radio words and term* tenet her wilh Illus- 
trations of eiretrlcet «iyiiabtila r radio Uia- 
gram* ami other wlti’ic diagram 5 131 

pages- - Vest pocket sli<' Dr Ire only JJ'ik‘ 
postpaid. Papular M> hanl< Press. Room 
jii)|. Sins K. Ontario ^t., Chicago, 111. 
“VAAltlL'W Ha I Li. v HiPdli -■ .(t-n v rep a res you 
to pa 5 , 1 ? lire natnJn-flllrjiL fPT any lire 'It* hf 
llreriF-D for stationary, hiaHna nnd Diorel 
engineer*. rii-emon mil holier Inspcctnir in 
un? -ten? cl the Union <>r any province of 
Canada- Flestblo wer, Bandy packet 
||R Far f>ni= r itt m!rt S3 "FI Iiiua priFlaae whtm 
he hands yno !hn parkaeo. Popular ^Te■ 
lift^hanlca Frc*n. ]tu£ifii BUI., I^U" K. GntariP 
gt, . Chicago. 111. 


MODELS AND MODEL SUFPL3 £& 


INTVFTNTOn.Si Wtrnl (Is sketch nr credo 
pn-.il.-l of your idea Orewetit eriLftFram 
sa I lf cluveipp it Into a inuith-al working 
jlunld- :3U years Of 'ssrrr-cjsfut ripeFicnco 
and ihowsands of ^iLiUnd ellerits. Oonll- 
ili-ntiai sere Lee uuatTiriLeeil. Rank Tefcrf-nces 
furnt'hed. icree ill-u-d rated th*K--k’ '"llnkins- 
IhMipiliiny Pa*,-.'* I’resecnt Ton] Cu, Uept. 

S-H„ Oincinnatl. Qlaf n. 

VVl'l ytjike working mtiiToti lie Inventors 
and iit> esperlfliintal work ami rerrv n com- 
pTdO slpftk <>r brass gears and model uup- 
nil#M Necirl for ratal ok. Tlio Plcrco Model 

Wi>rka . Tinley Park, 111. 

"" 'J'll K iimli* Hen .i kef. t n iEUi--ir-ieJ Tu a h a- 

Klnc devoted to nrnrslrnL inakins. 

Sample UJC. SladcllliakeT - , 132 iJfhcrty ^t.. 

New Tpfk- 

" "Til 15 Mili.iinodHiT. yiakitlrn uf Ihe ship 
model maker’s rlUb- WumpLr nuij* eruU, 
.in, A. if! klmvh yi.. Rni'.kLyis N. Y. 

J, |-:t liiic I'lperlenee be your ^ is I die . 3-B ■’ 7^ 

eM lhai are models i tool? and equipment for 
.,-■ cri'i-Mb' ids ufj*. Patterns of all tv;>P'; m.-n- 
UfarUtiipp Ip all br a ric h i: h. Wa l lisfju'i I nn 

irnariLn.1 r^'d. fill red Machinery t'pisuioiiV. 
<’lri.-inii:Ll], I" S. A. 

TYMF "2 :o(Lnra"ln applying fm patentr! Bee 
pages 131 and 1H5-. t’lnrcn-ro A. ti'TS-rien, 
Ties i&t-etcd Paten l Attorney, Washington, 

P. V, ^ 

Sffln^T^tfii engllLra uni! LiTIcr- fur 
m [pJat (it* iiHi-erer h*ial t. Jtr.;ir linlfpr 

fhttPgT, New eatular 1 1-r Model Machine 
ghon, ai$ Price St . Itahwuy, N. J. 

VV'H I ) evcli.il ri-.'..J, rbifiKJj. I'llTld moctelfl 
ntirt tiiaiuLfartute.. Lor an. Marldno Co., S&2 
Lake. Chlcnge, 113. 


MANUFACTURING 


VVIKF; Ui'itulf niiiilci tu order. Cmolley Jtra. 
Co. . N . ( Vc«l c m Avt-,, China gn. 

SI'KriATAKI'3 t'l-nplcto m a nil far- hire, dtra, 
Ionia, special fcnachinH'rv-, Jfci.te-l-i mttcle. 
At San Indicator W'Qfkr, £17 W + Wa^h Englnp, 
Chleigo, HI, 


Ml'ITAL (Jonds manKfactumr desire^ uni'- 
[r: fJh.ji.j- nr: lidej to iJianuraHitum. [jji- ca-r- 
Inti. stanndtik^. cIit-j.j»i.o -hkJ nlehel plat-inn. 
crumieilHR. tolor xli-ray Liu:, aiserndtln* Jml 
macfiErtimt. whdiT uiK nr. IntcriSiiil'.nat 
stJLIng urp unlay tlfin. U « ope rati tig cthSU. 

Nat(op-wido tepnutieiB Tnf eSeelL^nefc l!en 
5-lin Mldclle-t I'-wn CdelP 

SPECIAL Mai'liinerv -r u^rts. d|*-s, in>*L», 
itictal spci-ialtu'E., nintldi), s preLd I Snifs. 
Si.M-k gciirft anil niodul supplies. Send fur 
catutiiK. TJio PLern 1 Model tt'orks, Tlnky 
Park, III. 

M"[ [ ; K S treed power press prl.iH’uetiofL 
Si;,- i It saiiinles nr bluL"priniJ for equipment 
PIT tlamplng. Pre^en fcctli. Spei Lai nia- 
chln«i?f, Bia.iiufai'Hired dLii-ct. Marry Walsh. 
Jr, jTiju iv iiKia, rlikano. 

L() W CTfit laenufketuilng. Large plant 
CptmitrsrE.v equipped for htanhirig. drawing, 
slaippinK and wire fonning in arij Hitish, 
E’;in huco j"i;u money on your product, Uur 
flguri'S wilt eon v l nee. hiaseem Stales Prod- 
ljri’. 3 -Ict 721. New Haven, Tonn. 

MRtjtfi ftplpnf ng. lueUi rflaiHfifnff, !F- 
ventors nvotklir special trwlt, -etc. Arwier^ 
Eon ii- i (jn^iastvi*, iruu K. ;i7th Ave., Den- 
ver, Colo. 

-MANUFACTT.'HEns All kind' wuuil ;nl- 

tAfilstitK tUrt-ellles wnto fur r<rb-eR. pam- 
pi**. lltfaf N^ieUJP fltitf-, itllss, N. Y. 

1-A;0 ATfTS-YlT'A L” M:ini|fiirhjj-lj;,j Iron ln" T, 
har, wire er lulling. 5ltidH-. UtiH, uierial 
ilirLi'liJnery, Shv.intu-rg , 5 1 1f i X Kllduro Arc., 
rhicugo. 


BLUEPRINTS 

\| i K 1! ” vTiur ■ Munii-inrv. Av, v^-tv 
die deals arid In -I ruction* cnlri. I 'rai - 

ikai and Lftstntii be. Spoe Dte Model Cix, 

JtnjC »U. Jamaii'i, N, V, 


MACHINERY, TOOLS AND SUPPLIES 


SERA STI AN Lathe, tliift fU): Nn. 

1 Iticiivn ic SlntL'pe Unlv, imllips m.i him-, 
liS-j.iHl; No. 'lo lk'alil KrlmLef. f "d.ifi i"i ; 
■JT* Hendy Hinder, ssaimhc iik'-iik* FuscM 
lathe, SJaf.un; Jf,' 1 r’lisdc-.ni m lifihd - uv, 
Sfirp-OllT IS” Fat pony |d2nrr. SHHJ.OIJ; Ctes- 
■ I'lit universal wiv ihviirUcr. *St insrhinrfi Sri 

.■no. I; Quincy* air s-ohitiresjor, ijr;-. fur; 

Id" new drilf pres*. 52 1 "". wmlc f 

rata Eng, TvrMjs to All I E . I d miilELi'i 1 1 M;l- 

rliin i • A Sufijdy Co.. 37 Wiirt Setom.l i=l. t 
' '[rtrlttrwri. <Shl ». 

START RuJiiaei!* of yoqr own. lip 

vesnuopt renusreil. doing nickel, refiner and 

silver plating. Thin work l« Ids ml 

lnfcirniiillnn fri"". Kiwt-m t'?:iler; Supply 
Co.. 36 W. Hceoctd Pt.^ CiheinnaLi. Ohio, 
ii RN RliAL Eleoirlc reputilen Induction 
tic p vy duty rcfrl gcrai. Lon typo m- :m; ’* h. 

p, . IP) I'jvto. 1 1 It veil, a.e. speed 1,72'. New 
iirlKlnal factory eartoiti. Fully auaraPtetit 
?13 SP, Al-ii. We-rlnetumse eih . »i^| fan# 
I, iivcl vo Inch htarle*, udJusrahte rrmne-. ivory 
dnlah Sit '.fl. RcEolar prieo I3&.'i>. N^- 

linpal .Inhljlna A KvpuM Co., 132 N. (‘lark: 

St., rhUritn 111. 

THIAND NDW muS or hark life, \ihp7 a^c. 
S7 "El; 1 i hj>. universal urolnfi, :]2v. 

motors, % hp.. 1 /:> Tip., SIS. 50; % 

tip . £ 1 3. (HI. [A'Oi. rrieri, ;t2v. d.e. t> llflv. 

a.r.. Write fur price- y- Irtrocr 

ipnlors, il •• gi'ne-ratfivs fjucen CIev Llec- 
irlr. 173k fl wind Are., ChlearrO. 

Full SaliTl Ten iEinij>fl nil'ilflltf, Ups, 
gears and in Lit Eng rultrirs. sh'E gcrrvvs'a gauacs 
ar.il muelilruTy. SH-ji.r si iimns f r list AiE- 
drc-i '‘Ti.ii.il E'rLti, Id Whitt kr i?t.. Bridge- 
mm, Conn. 

ILtlfitt l VS Nnv it3'i| rcrundUioncd equlp- 

Chreipiutn p'arers. Grinders, con:- 

lire - sits, all hall brarlnp Fayment trnri?. 
It'iiEo llohart riafers, Boi 5t-HlUi. Tyny 

Qh|n r 

Ftm Pitle \rw inndcl - ^SiuE h - "l! eau I Tu~ 
Gfi Ety o L. full regular ■eqcinwesit, ftLo eg- 
iTaa n u E--k r-Viii:i:ge vvarrd serew retting aL] 
power reeLr? nwpir (nn of headntork iiencti 
nsitl floor legs. tVrlie- f, r Ms] l details. Lir. 
RuspetT r.eaeh, Malta. Mont. 

rtlNCIluTH HiHErlirig lijni-k maHilne? and 
mol lir- Easy pavmcnt?, Cnial-e free C'-n- 
crptn Min' hi tic CO,, a Nl rrh Main. St.. St. 
Louts, 5fn. 

CAST1 \TiS — "Fnif K ir lathe, a grinder 
Btn nd. Kenclnp Jk ,^on. .Ml, Cun ikL III. 

TALITATtT.E IT Inks fny ftlftehTnlvlii. -I1J 
tlme-snrln* lileai on- variroiB phiFei of m-!- 
> hi no rltop vn:-rti. Internal y practlruL 2S7 
IHfetrntfofe 3 li F t write Mr ■ATaehFnis , s" 
Kinks” and par postmen Jl.Sfl plus posEagc 
when he deliver* ■ h e lit-mR, Pnpuliir Me- 
plnnlet PrrvB, f5 oara Saih, 2BI5 K, Uni arid 
St., Ftl tn’:u £ h». 


ENGINES. MOTORS AND DYNAMOS 

SLAV ‘ L Horse, 1 1 n* v-ilt allernattne i u - 
tors, Fk-'-hi fome used, Nrw 1-J2 

h rsa. I HI veil l uni vena !., 52.75, New Vi 
horse, ll" vit 5.170 apecd atfernaS Ing, 
Jill. jil Otliirr bargains. Electrical Surplus 
Coin i u ny, i N^i-t. 13. Hi 1| U ii ir a go a ve. , Chi- 
eae-v. ^ 

'SUAL1. liftir-h air cutupM* sofii ihd lailfci. 

IN* I.f1. Galrrylllc, Toi* . .... 

Ft>li HnJdi : UnrTlKlIi and one- fourth lip, 
cterlrte unrinpl, if' e.Velc lid volt u.e.* 
sllglitiy u^il, One - 'lilh tip., E7.PD ; tine- 

foi.mli hp JEi.riEi d’^di with order. Charlee 
liraEaeh. Im . 3*IH E Illinois SL, ITileapCh. 

CHEAP Q as power, from aula engines, 
but they need gevernliig. We make ilie pnv- 
erniT* rill engines. Easily installed. $IU.i)U. 
Circulars. Candec- Smith fkiemor O., 213 

No. f r -: t Angeles St , Los Angeles. 

TIMK Counts in applv Hm T* r patuhTs^ Sea 
li 2 L-L-s in l nod 15p. viHrcnri* A. (i'Rrlcn, 
ItiiglEkrect Patent Attorney. VY aghlPkEOfl. 
D. 15 

-^TIvA M Engfiie^— t>ne FT jiT ? 1 im ; ^ 
M? ills June* fhamMeu, Ik^rmcr. Ain. 

FOiCTRIC Motor vv lulling iLicufsla iffiL ltt~ 
■ trerE-liiic ftn'ne^ ltfiS., CfLiliv'si I He. Th‘s. 

RENDING MACHINES 

TTTE Famous F E ija.’ fe J 1 1 *‘ (Vrenoliles?^ 

UislTtwRai Iron I i-cm I u r i.* the ladf w^rd In 
liendlriR 1 1 "-*• I lines. Ecniii rpetnl rnid nr 
lint. Into i?nm any coneei \ atfk -lia|iv. In- 
el ;n E! oj, r r-. n tuilts end autfutnihllr spring 
I ten Hi up (p l" liars nt 3'^" p|pp 
enl'd, Thoil * n h ii i In nse hy at I r1n?*rt of 
trade. I mm iin smallest shop* lo the I. rgcFt 
railway - ;t 1 1 : <. U'rlte for rJ t i-tj I u t nnd 
iirlpeM. IT d;f|.|.i 5Tfg. Cn.. Wtnina. 3Tlnn. 

WELDING AND SOLDERING 

ELECTRIC A re welderp — new and u r ed r 
Tftmi and trial. TeJ! heed-* to Hobart, 
AYf I ctevr. Bo* ar- 18 3, T roy, Ohio, 

5“5VT,Tl BRlS'C And “Uraiir'iT; tiy~Vit*T 
clve:: all me neeeiaarj *' It In Its*’ ihat will 
rna3j)i> v.-iii tii vobivr successfully f>0 pit yea. 
hi IP us! rnt inns. Delivered in jrpnr clonr 0, 
t'L (>. Simply p,nj- postman 7.7 rents ami 
postage. PdimEar Mechanics Preig. Bc-ddi 
■SOI, 20(1 H Ovtario St. r fitiragn, 


SUHVEYlhtG INSTRUMENTS 

SAY' 1-3 Mom-v. liny ichullt transits a?i,| 
level*. All make* ant| lyijeS, Ho],] cuhiccl. 
m Held test . Cash nr term*. Ivun’t 
delay. M'rlte fnday fot* dcsorifilEtp ||v{. 
M-- 1 S. Warrc-n-KialelU Company rAtjkers 
of "SEerJina"' Thmslts an 1 Levels] [IJfl V 
ISOi isf. , PtinMklr-hk, Pa. 

FARMS AND FARM LANDS 

" LANF( - t>penln.K The El resit \-iM|i«*rn I z n II- 
war f i* r^-^' -- an Pirrteultura.1 ernpSrr In Minne- 
sota. North EJjikn! a, Mnotuna. Idaho, Wtish- 

In s? 5 i»il and tlrejffin. TI stotes al-oumt In 

oppart trail tea for ere nil fanni'ts or lnrcc o^s- 
oratoni to rent or purchase x rjrni li-irr^l 
prices und ln‘-t torma of many year*, E very- 
kind of firiiiinu. prain, lEvesim-k dultvlns, 
fTiiil, pnultry; large acreage nr sniiilj Fuh- 
urb.vn trv- i':. rich .-uIomt or hipli ptfulnvlng 
[tfi Rated bind Wrlle for free Kohe pf 
I’Ecnly ImnL ojih iJjjiaitod Inform a 1 1 on. L-ow 
htiutei'Cr-Hcrs' Faies. E, U. Ltfdy. Dent, -I "II, 
M, I'apl, Minn, 

f>'VY L "?' A Fji DO Hi Ai tnne so tn] I M ko| rC 
YffisLLiLnn, bhliD, YVashJ.rvgton or Urepon, 
Orep p iiytnrn l up easy icmo. t'rei litera- 
ture; merit SO" KtWc, 1 1. 1Y". Byerljr, 119 

NgTtfterc Dadlte Hinny, Bt. Paul, kiinii. 

Mtitv In llfrhjgan potaiaieir' "9T5 
rlown naw and easy [enu'i bu.Vn lurid near 
marki-t-, l^kes, virr^uit. Y\ r rltu iminv. pvrl- 
gart A. C-i. r P-Gtll. 32 N, JKtale -St, . 

ritlcagu. III. 

T U.Mii Oil yjFtilsh tri!ii uT -vc-h, ^sTTj’uF^ 
h:m (iiTchardi *.'■■. , RJEoit, Mt<i- 

SELL l our properly quickly fur rath, fl® 
matter where kcaled. Don't pay hip cum* 
ruhvlan. Parlkulan tree. Real Ev slate 
Hnlesiucn rp. r P ea k II. L i n eoln. Nel?r . 

oy.AilJisH; F iililnit eahiri, river frenta-ge, 
boating, 0:i thing. hurting. S2(IU, fid 
monthly, Hubbard, 316 Gnstlttin Bldg.* 
KansBH City. Kano. 

THAT UonerelH Job Don’t be afraid Ip 
tackle It. With the ln : t ruction* f und in 
P ipular Mechanics Cam* ret* HitmUmo-k ynu 
run rnsllv make 173 urtkScs of uliflty and 
hrautf mnplng from /irfHnarv ft-cps to gar- 
sJeri rits-jjlrure. T'n* hoivk will be sent for 
ci oil' Hki' plus (Mrttjji C. ti. p, Pend yuur 
OVcTcf I day tn Pi roil nr Miihnnirg Prc^s 
Room 8(1, 3ilU E. Ontario »t.. Chicago, II J. 


(6 


POPULAR MECHANICS ADVERTISING SECTION 


CHICKEN Farm in Florida. \ burnt, time 
acres. C I usf r in T j m t«-H . St down, 31 a 

Hi**! It, Send for description, Uoi 374, 
TaltipM, Fi g , 

EABTElf^ IVnn^lvanln farms dcit PFdl- 
;:ili'l|Nh in ■ H'tIici f ir Ijulicltn (string price*, 

alzes :-uit Jr -c'|-Ljitli;j3i. Wilroii (Iconic, 
Ui'iUff rmw n, Pa, 

HotTIftrEnT Mlasuurl famis, ocrftl 

ijp-:Lr Joplin, HUng, Mount Vt niali , tlft. 

BED UTli La I joe - dei your farm and" In- 
vren*# itieonm. Hr,? fHnncr writes he would 
tmt p :i rt with I he InTorniitLnn far it 00 Jf 
It «'•!'! |J nnt Lr <hl pi ['-a! cd Si'n-t today far 
finr valuable "E'nnnprs" nunrjhorifc"' and 
Kft re Lilly Id put wine Of the US1 pra.ctl.ral 
tiles a Info operation for yotilf own benefit. 
Pay n»eiii<iirn only *3 trniv pin* pniiir'i 
when detuereit pnpuinr Mechanics Pirsi. 
Rcioin ilfS, 2 Oil E, Ontario $L, Cttkfcgo, 


RABBITS 


CHINCHILLA Ha tuts- -The world's best 
frniu Ltu L win lil' . laruc-l bn»(kr -We up. 
Write f..r full partieuisrn Hi. Purest, 220 

Bugler Are. . Detroit, Mlcft. 

^ buy ell yon 
rni-o. Rend 10r for rai n I hr , ruturaet. etc, 
Coldrnfod Fur FdfUI. Lincoln. N*Ur, . Dept. 

f’M. 

^MAKK 'Biff pmELls ffllh Chi nehil La nth- 
bits. Heal mnnoyiruikcni. Write fur Tiifla, 

S*iS Conrad's Ranch, I>-env?r,_ Colo. 

” (UANT Silver Foi rabbltr, Four months 
trius, $13.00; five iibHiths, $20,110; kj* 
nianths, (23.00. HI Quality Fur Finn, 

1 hi Iran i, Xfbr. 

MONEY SifSkTng faiiEdts mi easy terutH. 
A stiiiiN deposit — pay baliinro nut nf stock 
shipped ua un contract, Write Stahl, Dipt. 

2 Hi. IJnlimvi Park. Mn. 


MUSKRATS 


MAKE 5J ncy frup muskrat fur -Itafso 
mukknin in dry kind pen 1 ; nt tiulriu's. Hot 

1 he facta, ii.'a Cnn r.id's It mt rli, i>i-in-<ir. t'uto- 

SlrSIiHAT FariuShu — The gye^tcsrl l>«i* 
on one of the greatest npiKimanStiM, today. 
Telia, of (ho opportunity In lids. htlPln«J 
jimJ how lo Jo ersryihlng Jn rnnprrl Inn wilts 
the raising ami lmnT.M I mi of rauskrUj. Pay 
postman only 12,2 a ami postage when deliv- 
ered, or, outside U. R-. remit when ordet' 
fug. Ponut-ar Mr-nlinoleij Pre-is. Ft com SH0. 

2 (hi 13. Ontario St,, Chinap*. 


□ OGb AND PETS 


AtJEM ItTUMS. Fancy fHhcv far pleasure 
iind pa.ktlmD. Water plant* nt* Cal ;i I eg 

free, German Aquarium, 332- N, llleh- 

mnnd, ChkapP- 

FHU Silt Minks, 'mnltn'lfl. raornons. 
fnif-s. fe rr i 1 1 r , inusknils. e -. ' *ti-i l 

nkvmks. wolf pops, Dpaftiirm i, 13 Tipnmin, 

ralr 'l nnl n. Minn , _ 

WHIT B i Vil lies im( nihci* rnhtrs. ^Be;nr- 

1 1f u I :m 1 UM'fuL HcpL I'. HhnruuMtl Itk’n- 

Or|s, Id If'fl lo, Tirwra. 

LOVE HiTtSe. U lFv pair. Bt+iutiful'ldnla 
illr«-l from hnjetang fiirm. Llff nr rival 
guaranteed. (ELni Wonderin mi, VanNuya. 

Pal i f. _ r= 

In Hr t.nv e rs - Kvcrv r .■ t i-eg i rdln a « icr- 

idia^e of ting training f.ill hreedil In^Surt- 
Ipg psyche-1 Df>' H nlpf Jtfttff. CHiLTilins, wlm- 
mi I PH, tc —'up worn. Inmtlnr, herding: flultt. 
ii'ni'hlng trh'ks, Padlnp tnsl srtWn, r;te- 
Ing, war seirlre, poll re cIors. fK 1 *! dogs. ■Etc., 
ml! In* fpund hi "TriiJnloi: Ihfl it*m." by 
Will Jtirlv, PrEre only 5 1 - Tifl ! T sy post- 

man wh r n dclirarert nt, if i.d*hle 1 15., 

remit when orrimr.r, Jhimu-jr Meehaniss 
Prr-:?, Ilmia SO0, 20 1> F, OfiUrtn St., Chi- 

” WANTED— W ISLE LLAN EQ US 


>T1IL I'* yriur tllerartti'd icwt-lry, gold 
cpiwm jind biidgi’k. wu trltn-s. diamnihdi. 

: liver, platinum. Muncy promptly malted, 
f.nivilk rttumed If olTer refLireil. i J :dtad 
Sialic F me-lll n K Wnifks i'H'ic Old Reliable}. 

tlupt. ?l r C Mtigfl. 

— Srk.tP floiil ami idvtr rehneii ttriurna 
made ipiuul reMreiry with rcllnlna 
f niy r * fr £ Ujilrersal lteltnlng imd lcr-i .irrh 
PrirporaiEciR, |20] ISith SvL, South Denver, 

Colo. 

“Ti.ECTR fCA L Tmitbla ihrwitlne an l tie 
mniiT i'nr nnd iilThhirifi. ITip-'t Irti^t (n Itirfc 
nr enes? ivirk, Leurn to make erwy motion 
numt [p irHlfnJ! hm il repairing. Send for cur 
?; i ji n*1nT*d HI It- page bonk far eler-irlrians and 
mcr-hJirttr 1 3 n fl diagram!. HLmdreds of prae- 
lira I Id? in. ["jy [wiatmnn Jl.fHi plus p-ndaro 
when delivered. If outride li. S remit when 
nnlerlng. Popular Meehanlrv Rrr-os , ErnSra 
Mlt. 2Utl E. Ontario St.. Chlui go. 


1KVEXTOH? -Cash in on year invenlten 
now I Don't tffilujf the &afe aw longer! 
if end for a free ropy of our ipcflllty nre^ 
pared rniokkt. "Turn V'Uir 1'jiti'JtE int* 
Mfihey." toilw! It contiiJns helpftli Infer' 
mat tun for nil UiTentors. M. L. Bland. Mgr. 
CinslfieJ Adrcrllfilni, Pppular MorhaniCa 
3 1 n k n aeS lie, 2QQ K. DpebiIo tit., '.‘hir-n go. Ill, 

FOR SALE— MISCELLANEOUS 

WATCHMAKER R Lathe for isle at a 
harpiilh- HL dacEcnnuun. S413 Eautop Avo„ 

at. Lfiu h, M o- . 

1 1 l> I : > '!' 3 - 1 L i Ci 'yot e hcatT snarl I lb!. S T\ 
c .i rh Htrangei Tuldmov. ClarVaKdi, Wash. 

CA1HH 'HETt>Bf Hiermatinn Oven- auio 
pcrvlee man ntedi wilt lie FntPil IP J-peetaL 
earhiixetor rupplBPiem i •* tin* famous Dyke 
\iiln Kpeyelnprdka, Deals with ev:cry ipako 
of .'■urhiFTfler. n>5 pnsih 2 Hi Hlis-H rallnns. 
Price S2 Sem El. (}. D. H you prefer. Pop- 
ular M erhafl 1 r< Ptesi, Rtxmi 3IH. 2ifP t.. 

U nlarin Si., C hLr-ago, Hi. . _ 

—WATCH M AKtR8 LaltiO for sale at I 
hargulp. ft. Jaeaefum nil. f'-ktS Easton. Ai‘0. p 
Bt. Lwiis, Mo. 

it uilil ‘tri.uidc Bhdpllmt — Qaveri all-elec* 

Irie sers Lelevigjijfii. Qrasttsi Lop* f^AC 

puhllihect froffl the s-MPl Hir mM- 

Inp the repAimvap Bt'ivcll at shaulne ha* 
the rail In uwoer ran -iflo idi offn rtshtdrlng,- ■ 
ftojl papes. ’ I -b r| Uluilntlwt. Flft' ‘ 

llde. Dav iWEtman priev SJ aod mytape 
M'hen he duHftr* It. PnpiLlur TTerhaidej 
l’h-ss. H™ni 3JL, E. QnLgrio Htw C h U 
tUO F ML 

PERSONAL 

~ 

TOBACCn II aid t aTeftrfarfce *r no pay. 
Titlfi i hi II iisimJ Suporlm in help r.lon clparettcs. 
ripart, flimvlng, nlm*. FlflulT. T^almpnl ten! 
np trial. Costs S"i no IT sueceiifuL Buperha 

Co,, Uf, Balt lm or*. Md, ~ 

■'"THE 'tlucifinr MMsnri I > here! ffiSTV * 
(mpy of our hook eiUhled ''Outdoor Kporf: : 
ttui Tflir'Eauni)." 3 1 I; dn mahltig idl 
sprtit or dfVlfCE far outdoor rwrcfllinp f K ay 
pr.k(man prlrc. $1-30- and fpw eL’ti 1 - j.-ktasc 
when delivered. Popular Jiiiehapli- < l^ress, 
Ronm KP7, 2 [hi E. Onta ri o St. , ['hlragn, 

ESCAPE Fram your lonell' fiilitenrel VaD 
UDhfe liifiirraaticin fn*v, Write today. Bcii 
12 k- PM THlln. OHIO. 

I rrr^iTl'i'K An'-n-.i- L]-.s: jr-iily. fnYyrma” 
linn t'r. Lank. PM-2PI5 North 111 i lu;t"- 

WAf, Chlraga. 

HEFTtTr. ERA T1 XO iJachlFie. homethade. 
InctpeiHlre to huilil (llvc 5 heller service 
shut: tee. This atid lf2H or her uraetlcaf arti- 
cles Hi our haok "Home Mc'Chantr-i.' Just 
;lhH for rhi= nnd ‘■Handbook for Women." 
i 1 ii uM Ini n f. !ltH Tiilualile hauschald hclp= and 
liny ppsunip BS routs find imstape tor I he 
tw-fi hofiks. Popular Afwliaitles Press, Itoam 
8t>l, 2ft0 g. OnlarlQ St,. Chleato. III. 

FTP’:: hr I Herbalist nrmunnc. Over TftO herb 
medic] no reelrH 1 ’. for hobtv use. Write fur 
[[flails. Ilolanlca, liS West lliith. St.. 
fiklClED. 


PANDIES noma in a da Is ane huslticss 
where ‘ Little Fl'LIcitv'' has advanUgc ever 
"Hi i? Feltom." Turn ycur k lichen Into 
»peb 11 candy sh-an. With sugar 5 cents 
puiind, ;ind candles sell! tiff -Hi to Hflc, prollLs 
PIO per crnl. >lany now rich, started vrlth 
no id pi Hit. 'L’r-ule si” rets taught hy sucecksfu] 
merchant. 1 ' r>>ii t n sLact at one*. Free tuaok 
e i plains, Carllol Candy SehqoL Dei>L E- 

59fit) 4 WaaMngton, D. C. 

MEXICAN tlii Jp'lnojjteri, Isirlflts. h'l-rse-' 
hair arllrlcs,' rattle snake Eh Iia. i> f nil fasir 
cents f;U' UliLfltratcd list. Tiijc-Moz Leather 
Co.. 727 Elec-lrir Bldg. , H nus-t on. Tey. 

TRANSFORM E US Everything "you want 

10 know ntioiil the Jos Sen and making of 
Irnn-r'i irrutrs fs given In Prof. F. E. Aus- 
tin's Iil'o well known huoka, “Flow to Make 
I^jw-Prc- sure Transform prs'" end "Hmr N> 
.Mali* High- Prfisuro Tramfornser*". Wtinr 

C^. El, Is, Pay post to alt price SI 7(1 And 

amall amount of pnstigP f<H? holll honks 
upon delivery. Popular JtcchapLoj Press, 
Room tU)ij. 200 E. Ontario 63 L, Chicago. 1IL 

TATTOOlSil— L mtti bow with my oulfttsl 
dcFcrlptivc eimrlnrs- sent anywhere. 65 ctb(. 
BtMAcy. 3P7 Su. M ain, PrtHl jiar*, R. L 

LIQUID Wood. New ipventton. Runs-, 
rprcavl-, brushes. Fireprimf; on hardening 
re[uen> to wood. Half pound can hy Nihil 
,>iJr. .lumps. I . iian t i Wrsttd, I'mvldence. 



ftARDENTNfl. Tlaerc ape many htmlvs 
on this labjeh bo l If mu want the lHfv«r 
and lutvst coraplrtu work covering flawtn. 
vegetal ile*. iltiiibL trees. lamlseaplnR, tlib 
T.irlt ganlett. Mis- WnOf ganleni. yt:'. , for I In- 
au-tii!'# A uteri can home, you will send for 
Every ho dy'a Garden hr Frank A. Waugh. 
Sent C- O. i>. 30* pa*«. Profusely 

13 luj.t ruled. Cloth. Pay oosttoan prine. 

Sii.vt aafl small amount nf puituiae uiymi 
del Lverv. Posvutar Alochenice Prosy, ltouiu 
”ii. 2ui [■:. DrUiiQ.i sr.. ( Tii.‘aeo. HI. 

TEL- E-TAP Tells If wife nr hushanrl 
iipfaltliful ; n.id tier, omnloyeej cheallne, otf. 
Listen telephone Mincers ail on* withnut dclec- 
ti'in. STvltchPoard not signal ted. Complete 
f 17,30 with In^E ructlnns, hinlv. Wink Loho- 
mtnr leR. Boi 1283, Pat la s. To t. 

HOMEOPATH iTTlind bliwhemle prep*W' 
1 1 1 ns sent postpaid to oil pails njf |he worU. 

11 i-:i klel i free. Halsey Hro». Co,, 5Sl“ llav- 
etuayiwd Are,, Chicag o. I>;1.il il i difil 1 3,33. 

TATTOOTNO Outflis, supplies, IliustrAled 
Hit free. “Waters, 11 ' B135 JPut-t niini^ De troit. 

AMATEUR Cidoonlsti mm $23.0(1 week, 
.-li.jp-ti iliuy. rpiuimr or tracing cartivoru for 
advert F<ers, 3- M Syndicate. Argyle. Wli, 

(JAItTOOSlSfJ— fjtt tile world's meat ruc- 
Oc^ful rarttHwilst tell you. h»w tu draw car- 
toOllii. Brltva in his now ho^k gives fver t 
« r fP in rarNiuii work and answers etcry 
qutinikin o bvcUnncr mlglif .ask. ^Uhnmtdf 
llliih-tnited- l’:iy pos-tinsn price of Look. $3. 
and *rpflll amnttnt ur nOalaga when he de- 
livcrs the parkaca C. O I}. Popular AEo- 
ehanles {To., Room 311. 21H) E. Ontario St.* 
Chleato, 111 


WOOD Turnlnir on the hlhe. It th In- 
ieTC’tfng and fa-: 5 runny. 63enJ for a copy 
*f Jlllt :n Wuhtars Course in wood lum- 
irsi:. It Klves you quickly « nninpldf iiutstery 
lit this manual art. 3-W rmRc-i. Cloth. Ill 
filntos, Sent C. O. D. Pay (Wftunin prlca 
$t.50 and amnll amnunt pngfajifl uptin dr* 
llrcry. Popular MprltasH-.-jf Press. Boom SUC« 
2 ilO ]£, Ontario St_ , Chicago, III. 


M [SC ELL AN ECUS 


AM ATI I It i'srtrmnlsts : Bel] your wivffc. 
Write Smith's Service, PW11S1. Wean tehee. 

Wash . ^ ^ 

[' tsll Paid for huiiorlllcs. iiiTSTZ See 
^ 1 m l a ir Pi t nlitv Adi r ft jsem.yiit on page 14. 

r f t il' RT rt'FS -i ' ,lSi ij ie i - . ( : i eat v -i <■■ nvc-n- 

ienoo. FnL ling eiuchlnallen cupboard, t-ililc, 

rhaFr.!, loo Lot Fils nny :*utetin-bllc. Free 

literature Sjlit y N. WahafleldH DawM*, III. 

FTTRVmftti? Flnlvhing, decor stl.m and 
patch Hut. Valuable new book, this 11 Ml In 
Us RoEil. ftftntilni praoUcal intlnl-cilen on 
doing r 1 1 ! > iv.uk and also treats e-n m*Ticrlnls.. 

! .-cil s ilPrl nmccyieg. SCI page.! nml 33. i ilhrs* 

t rations. UcElvered to ymir door P- D, tc 
Fmv posttn^n $3 ami poslaco. Ftipul si f Tie- 
rhiiulCF r^resj. Rcem Sill, 200 E, Oniarlo 

St, C ltjeagp. ___. J _ 

f.tHTlitiXlSTfi Bell your ifnivylngs. 
Proven plan. Castle WluJloa, Independence, 

Missouri. 

Tl Ml-: i 'nun 1 1 1*1 lUHilvim; f. r ii.ili'iif: Hi'i* 

[i age v DM i n- 1 i:tj. ['hi retire A. [yilrltA, 
Steffi sieved Patent Attorney, Washinfflun, 
D. C. 


I>RAWI\fl8, Tlesfitw*. leQdrtns, IDratra-* 
nhjp. Adiirt. Si ST 3Hh Ave. '.TEtsfic- 

ajinllt, 


MIFilEtMIS Hr^ljTi'rrrF ni hosru' 1 . Coats ni'ir 
r> rent-! per stiunra fnaL ; you Hiarge 75 cants, 
FhafHjiblP hU'Snest pintlnj! autiititirlk, n- 
flrrlnrs. t ahlrwarc , alortrs. refinlshhig inmnl- 
wqre, eir, OutHts furnkhed. Details frr*. 
IVrltn Spr Uik Er. PEateT, 2-58, 3 Tarlon, I ml 

$4,223.05 PROFIT Ffura a town |nt In 
opn year. 1|. CffOFl -^li-cppard tplla yi>ia his 
dltasipms nmi pmnijitiic fspcricnees In rnls-. 
hitf rhlrken* frmn Ihe ^t:iri Iirirjl In [he slith 
year he took the abrwp niM pri lH. He woutd 
have ff'l silly paid $HF0 fur fldt Ipf’urmatlnn 
rtu rl n if the Iftr it years. If and fnr 3i(? Iioak. 
Price '-My Si Pay postman when ilal I vi-rld, 
nir. if outside I' S. remit when orderlnjf, 
Pnpiilur MfrtianlrM E-'resi, Boom SOI, So [f 
E, Onlari n Bl,, Chicago. 

ARE You eld At forty 7 mir advef' 

Machieul nri page' -it of this Osiiei. The 
l'Tli"-t rip TJ is nn at fompapy. 2LS2 Mnrrlt Are., 
Bleu hem tile, Ohio. 

TELL An. army of it.uinj.uprj Uy« readers 
nil aianiii ymir Iitrcrl (f you hare any* 
fhlnj in sell, buy ur Hisr-hnnao, or if you 
have am' TcaSamihle uni* Hi inn. (pH our 
rc^Jorji, all iib-ul El — lliey'll ros^nnd qhlekly, 
Our litHiktyr "Ifuw c«* Crest# Wire tlihlnm" 
rfuitslns sonif very iiifetestlng, helpful farK. 
Wrltn Inday for your rtipy— H's free. M. 
L itunii \fanairer t 'In irtfleil A drertlslnff , 
P' pitlAr Mpchantcs MagflElne, 2tJ[} E. Ontario 
iKt., ChicasD, ILL 
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li. T. 


R.T. In dbALines you To wake money am if & service Kecpsyou up. to- . r£ qn The 

NEWEST DEVELOPMENTS IN TUI DID. TELEVISION AND TALKING PICTURES 


R. T- I. 




! RADIO <fc T DLEV IS 10 X INST IT DTE 
|>r'Pt 1-0, -I.SlKi St, Ajiihony Court, t.’lucflscn 
Send raeProc and prepaid your BIG BOOK 
"Tune In On Big IW' and full details of Jfour 
thrua-in-one Hojne Training (without u blitt- 
ing me in any way). 


Ifendifluou' «flerN anibiifwuN m* L u (ho 
1 l^rfiaioKL ^(viuiy-Mnkliitj Ofi|i»r(uul(,v 
flip WttPld ha* ever neon 1 Hundreds of 
trained service men are reeded by radio d eaters, jobbers, 
and lmaimfau Hirers I 

A ''‘trained” Rsdio ‘'Service and Repair 1 ' mart ran easily 
hibVo $40 and t^O n week, and it's very common for a 
“trained"" an &n with Mjwriiftiire tonT»kf»37r^ ;i week and up, 

BIG MONEY for spare- time Radio Work is easily 
made in every city and ’Village. You call now qualify 
for this >i iff- Pay work quickly through _R. T. J, Get 
the Big Mont-y Now and eo up and up in thi- 1 Bin 
Fay held. The Radio industry call a for More Men 4 
and It. T. 3. supplies what the industry wants 
you to know, 

$ti(frCM*vlH 4 >d by ItaiUo L^uiEeni 

R.T, 1, trainings prepared and superv iped 
by prominent naen In radio* television and 
tal k inir p ic turn dnjfi neering ; d. istrihut- 
inff ; enieu-: manufacturing; broadcast- 
ing, etc. These men know w bat you 
must know to make money in 
Radio. Yon learn easily in spare 
time ftt hume with theE.T. I. 
jC wonderful combination 

■ Testing Outfit* Farts, tVorli 

Sheets, JcibTiekulsJ, R ia 
easy, quick and pmc-ci- 
cnl — Covers every- 
thlncc In Itudio — 
irafude* Talking 
Fictur^a and 


\« Exii^riiuiFO 

Alt, you NKiiU is the ambition 

find the ability to read and write. 
The Radio Industry rif.-cda practi- 
cal trained men. Remember, K.T. k 
makea it easy to earn spare time 
money while you learn at home. 

Moft? fo «oinc 

THE MEN who pet into this Big -Money 
fields now will have an unlimited future. 
Why? Because tins billion doliar Radio In- 
d ns try is only a few years old arid is growing 
by leaps and bounds, Get in and gray/ with 
it, S 10 to $25 per week and more ia easily made 
in tpurc hours white you are preparing for Big 
Money. TELEVISION, too, will Boon Leon the 
market, so the leaders say. Re ready for this 
amaninir new money -making field. Remember, 
R.T, 1, "'Sin. 1"* home-training give* you all the de- 
veiopmen ts i n T clevis ion and TaS k in g Pi ctn re Kqul p- 
mt-ut, together w i Lh the complete Radio training'. 


Wnrii lug 


Do not start It. T. 1. Im5nlr.fr 
if yn-n arc* going to be satisfied 
to insLlicJlScr per week mono 
the Jntost in than you am now. Mcn-t R.T. I. 

Telcol- men will make that iwtrr-h itLrrv^m: 

BIOD. after a few weeks. The re is no 

reason to step shor t of the Bin Money 
,L..hs or IhnBijr I'mfua in aipstc * in-.. ■ 
or fell time business of pour own, 
fiti ciiyitaJ heitlttl . Got Viarlitl Witll 
R.T. I. now. Wa(w rnotw'y while 
you learn at home. 


R. T- I* Honk 
Now tHKF 

The thrilling story of 
Radio, Tcievfclon and 
Talking Pictures is told 
with hundreds of pic- 
tureaand fiirta— itehun- 
tlrusju of big money joint 
and npnrv- time money- 
mokinpopfinTl linitw^ 
Lvorywhcre. Senrl 
for your copy 

I 10 W, 

USBTRK 
COUPON. 




Let F, H, SCHNKL.L 
and UiO R. T. I. Advis- 
ory Board Help You 

'I Verity yours* It rul . <:\- 
ptrlencet. First to es- 
l&tsQih two-uaj/ ama- 
teur commttnication 
with Europe, Fortner 
Tr.if, Mur, of Amtriran 
B^dio Relay Iwuinw?, 
Lieut, Com, IT. N.N.lt. 
Inventor, deaignef. con- 
sulting Radio engineer. 

Assisting him is the 
It. T. 1, Ad visio ry Boa v- L, 

computed of men prum- 

inem in rln- Ratlin Tn- 
dusitry. TLiene men know 
lUdlo itml ^ ill help you 
maciceed in l heir Hold. 


RADIO ft TELEVISION INSTITUTE 
1C 

440$ 5L Aiilhotijf CL Chii:s90 


THE T. I, ADVISORY BOARD. These mop are eseoultres with important 
concerns in the rsijto indu^iry -TrMtiiufa*"turini:. »iaUs. ise-rrice. hriMKh-iUktinet, 
eiurinocritiK. clc., etc. They sniiervistc- It, T, I. \V<.rk NIh-i*i#, Job Tirket>, ami 
other irainluf methods 

““ k. t. i. Train i you at home For a u-boO JOQ ar a profitable 

pAftr TIME OR FULL TIME BUSINESS OF YOUR OWN 


St. T. 1. 


I NaTne^ 
q Addwaa — 
J City 


State... 


4S 


POPULAR MECHANICS ADVERTISING SECTION 



¥®Kff 

NOW f you can have 
the VOICE you want! 


100% Improvement 

Guaranteed ! 


Ko nuttier how hopeless your case may seem — ■ 
send for free Voice Rook, New SILENT 
Method of Voice Training. Increases Range. 
Improves quality, Banish h us ki ness— hoarse- 
ness, 100 per cent improvement guaranteed 
-—or money back. Mail coupon at once for 
free booklet — the greatest voice booklet 
ever written— sent FREE with no obligation- 


Perfect Voice Institute, Dept.C-l3C 

19*1 Swnnyslde Avc. t Chicago 


Mail Coupon for Free Voice Booh 


Perfect Voice Institute, Dept. C tJ5 I 

1921 Suftjiyslde Ar e*, Chicago 

Pteaso si-mi nsf FREE and wlthuul ublitpiiiq-n, Prof. Fcuchtinger’^ * 
new boot, "Fbj-nirni Voice Culture,” 1 huvn chocked subject in I 
vi'liTnh I am most intitieiLtd. 1 

n Weak Few* [_' Singing D Stammering □ Speaking 1 


ptnme 


Ad4rm . 


C City 

u m m m 




1 



I can make this 

NEW MAN 

V of YOU 


CHARLES 

ATLAS 

"The World's 
Mo$ t Perfect ly 
Developed 
Man” 


a s 
ctly 


I 'VE helped thousands Of men 
— yen i]| p ii i n ! old — 1 1 nrlprwe i y ] i f, 
am| >veirw - 1 pb t — weak Jitig* and 
even strong men ' ' lind other phj'91 Mil 
i.l i rr -r-n o r hi ujm wanted my kind of Mus- 
cle F-wer. Now I 'Ll abow YOU my i E itiuk, 
ttora way to build yourself si Imw body and 
make “a H«w man’' of yoursell. 

^l>r-3ni ini; j -t :-- 1 ,i few rn i fi U r ■-> :t day in your 
own home, doing what 1 tell yon, wit bout 
rrirlcy apparatus star\ injf or gorging, tiding 
only my nUfurnj methods of Dynamic- 
Tension — ip ONE V ELK yi *u begin to 
SLhtn id FEEL tlir-'djffwrlira m your bodily 

oCinditlon and physical itppcarnnee. 

And my methods will dir down jnto your 
By ?.( c-m p banishing such ailments jus const b " 
pat ion, pimples, skin blotches 41bd the others 
that dt? you out of the good things and jpnid 
l i xnofj of life, J f you’re timid and bashful, you 
lose alt that- — you have a now forceful per- 
sonality — you become a NEW MAN! 

Do what my tbourtii'iidi of other pupils (lid — - 
•send for a free- copy of my J|$-j>rigG b*«>lt "Ever™ 
Listing Health anti Strength.” Spend 2c to 
mail my coupon — to learn how YOU can win the 
biggest prize in lib, — l | s ridaornp, healthy. huskv 
hotly, Address CHARLES ATLAS (Dept. S&A), 
22 Losing Lon Ave r , Now' York City, 


f;n ari.es atlas ii.n-nt, waj 

21 l.i‘iiiidtim Arc., NT. T. C. 

I want the proof tTi at your system of n>unniic- 
'I'wskn will make a Non- Mini or rut — give me a 
hen, U by, hu*ky body and! big muaeje clmlonnieDt, 

■ L Evorlii>LimL llvEiUh 


^®ml i nc yini|- free book, 
and Strength. 


Name , 


Address . 

City and State 

{Viojise print or- write Mainly) 
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See how easy it is to get iti the building 
game. Nowhere else does such sim y I e r rai n- 
ing count fur so much* Nowhere cUv cl in a 
man iniiltd,' up to Si 2,000 a year no * ttickh ,;n,l >*■ 
(fldlv. Nowktft el« are (here so m-inv c« unities* 

fhmjsanJit of opem'PK* =«*■ there arc wii ■ t Yin tractors, 
builders, and real «(»(« firm*, who :irv ■.•fn-un : ly 
calling for men whti can read blue f rEm Si ■■. Inl- 
litixi tlit[|,ir> a year is spent for bulldit.^. Inin I 
men arc at h premium in fbis : * i i ■- industry. 
Untold thousands arc needed at stead', '-kiru ■ t.ir 
above [b« tak wage. 


If you really want more money — II you hope to own a business’ of 
your own—PCt into tile building business ... an fj jailer WhaL 
your job i.- now. No ovurerowtlliKi ltt tills tremendous n ui^a — - 
room tor thousands every day. 1V|u buck tiumpciitluli In crowded 
industries where only n feu ructi can eucCBed? 


Clem or carpenter — office man or bricklayer — salesman or su[ 

pel it 

bttsltiBHs rtulrkly . . . easily, or If yon nrc in Li r*t present, feet- 


tuteruletiT Li make* Jj - i cfirTcrcnee. S'ou can rat into the Oil 


super- 
iluin k 


Xbia training now, that you must have for success. 

FREE BOOK and Blue-Prints 

Simply mail the rniipon l>rl mv 
for an intensely ini < n. :siing fnv 
book “Hivw to lif::nl liJ;Lo 
Prints," and actual Hm 1 print 

p] a ns. Get t bese 
facts before you. 

See wha C anitzing 
oppur tu ti i l iea 

open up for VHiii 

in the Sis Bit lion 
Dollar Building 
Field. Don't wait 
(i r il tu y .Act now , 

Simply mail the 
coupon bi-low, 

Chicaf;o Technical School for Builders, 

Dept. K, 143 * I 1 H E. Z 6 rh Srrccl, Chicago, 111 . 

Henri me. without- obligation, your free book, "How to Read 
ethic Print!*" aud fun details of tbs eruitte shd the opjior- 
turn ties m me bu tiding Field. It la urulcmuod that ao suiea- 
man wlL! r.aLt on me.. 


DAYS' EASY TRAINING 
PUTS YOU IN THE 
6 BILLION DOLLAR 
BUILDING FIELD 


N O Iruicer Is Jt necessary to Start flt the bn 1 tom ,,r The ’ml . Inp 
trades and spend years to wort uu. No 
years’ training in three month?, There ara_ n.j burner: ;■ .r 

succfcHB Ln the great outdoor building field. Tt on do not need more 
than n common school education, we train you at home, in spare 
tl INC. by the fascinating blue-print! method with le-Sfio na that are 
as easy to read as your newspaper. 


These tested plana cotue to you from one O? rhe oldest and largest 
school? nr m Hiding construction jthd euperltitendence^ln the country. 

j - ■ ra _ 

-ff 

id 


contracture and master builders, 
lesions arc lUe kind of train Eng 


Phis course Is endorsed by lead Hi 
These tested, practical plali-H am 
that pull? men in high salaried jobs and in profitable building an 
cintrartlnE busbiot&ea OT ihrdr i,M. Vou learn fnjui actual bill 
print plane - flroiti practical building experts— yuli learn turn- to read 
all the plana, estimate the fiistii and supervira the entire copfitruo- 
tion or the building— you learn everything a contractor has to know 
when he undertakes ISc coustruclioil ol a building. 

Amazing opportunities are Open to you when you know blue prims* 
plans, uMiniHtlnM ansi const ruction. There Is building mperlruend- 
I rtg -t tie heat outdoor profeselon nn earth — that jniv< liaJHbonK* 
swhirlei and often a bourn for efficient work, Clifford HchoiJ went 
from clerk to ASSE. tAuperLuwrifleiU pt Increase In Salary In S 

tnon l bs. T h ouaa ndsof Obilddr-i 1 and Cu U' 
lr actors OaCHl Inch like t.;j|iTor(l rie3>olE. 


IF YOU LIVE 
IN OR NEAR 
CHICAGO 

Vi sir uirf School for 
B ■ . ■ 1 Jt-rs, opendayor 
evening. Thousand 
ri'n 1 natttnd ea.ch yea r. 
Enter any lime* Yoti 
can get ilici same 
trahin^ at linmr, hy 
m.lL Sitme planar 
& nne lessons; tune 
insrructcn. The 
Coupon hringi all 
facts EH EE. 


Every Job Must 
Have a Contractor 

The building field Ip wide open for 
men who want to go Into bualne^o for 
themselves. Henry Me hi. Pa., a 
policeman, now owns h irs hwll Mm- 
tmettne bustuNS. Uurnerf, Ifi., 

Rtepped Into a loreman.iJilp :il 2tW > % 
increase In salary. Busch, Kan., 

writes, "I have hwm ofTerM fetr>o » 
mo.Ltlj several times," itnyes, 
wrltpu. V our flchorj I ha? Inerejisert my 
wape;! 4-0 already." Patrick, Slleh.. 
nays: "Mv ^alury has been Increased 
92^.’" Mareband* l-n , write*, "larri 

J retuog along Pile. My salary is now 
pervaded iPS^n," 


A FRANTIC CALL FOR MEN 
'WHO CAN READ BLUE PRINTS 


OF BU-IDINGS 

Leads Quickly to 
Jobs Paying up to 
$12,000 a Year « * 



Dept* K'U3, USE. 16 th Street^ Chicago, 111, 


Add ress .....,, fT , lr + . 

City * fcutd 

Age Occupation 



City * fcutd 

Age Occupation 






60 


POPULAR MECHANICS ADVERTISING SECTION 



Are you afraid you 
will be fired ? 


ARE tqu flu the anxtcuj bench wcrt^iing what 

XX will happen to you if business slacks up? Are you 
une of the many smull'ialancd, untrained workers who 
are always the first to go when employers start cutting 
the salary Jiat ? 

"Why have this spectre of unemployment hanging 
over you all the time?' Why nat decide today that 
you arc going to make yourself so valuable to youf 
employer that he can’t get along without you? 

You tan do it if you really want to, right at home In 
spare time, through the International Correspondence 
Schools, It] just an hour a day you can get the special 
training that you must have if you ant ever going to get 
™nmf ketp"— 4 real job ft t a real salary. 

VuuVe ambitious, aren't you? And you want to get 
ahead? Then don’t turn this page until you have 
clipped the coupon, marked the line of w p ork you 
want to follow and moiled it to Scranton fur full 
particulars. 

Surely it is worth at least a twO’Ctnt a, tamp to find out 
all about the 1, C, §* And what it can do for you. 

Mail the Covpun for Fret Booklet that hat helped 
thati.*at\dt of men to tarn Success. 


] NTEttNATtQ N A.L CORRESPONDENCE SCHOOLS 
"Tfca Unieerwl Unx&sttv” 

B« 5697- F, Stranloii, Pniioa. 

Without Cost or obligation. please send TftO m copy of jnur brwSe- 
let, "Whs itfjns ancj Why," and fall particular? about itw 
before which 1 i>n v-d walked X in iho list below i 

TECHNICAL AND INDUSTRIAL COURSES 


i 


□ TClrrtrlral Enflueerinff □ LL£hting 

“I Machinist □ Toolunak-er 

Patternmaker □ Auteui abilca 
Reading Shop Blueprints 
it. 11. Section Foreman 
In, it. ] ! r] dcu and 3 s 0 J idi n e Fore neim 
li.ia* EShglnes □ Diesel mutinies 
I AtkatlQU KnjrtnES 

□ Highway Erjffineerinjr 

flLvit Eor inter LM ’sal Mining 

Bumping and Hipping 

1 Plumbing Qsi^eu Pitting 

□ neat! ng □ Vent tJ at Ion 

BUSINESS TflAfNlNy 


Architect □ Dtiilinu 
Architects' Blueprint* 
Contractor and Builder 
Architectural Draftsman 
-Structural Draftsman 
i :-nin: rote Comstructlea 
Knetnaerirm 
Mechanical FnjTlneer 
Steam Engineering 
Structural Engineer 


Business ManiMSement 
i ituiiutrlaL aiinaffnnen-ft 
I Personnel MaBugensoni 
ITrsftk Management 
I Accountancy 
I Cost Accounting 
10. P. Aeeoimlant 
Secretarial Wart 
l-tualncaa Cormpontfenn 
I Spa n t sh LI French 


Chemist 1? Q Pharmacy 

A Riicult U ru 0 IViuH jy 

XailKatJofl □ Radio 

COURS ES 

□ Advertising 

E I Si] H manat p □ Signs 

i (Lettering Show Cards 
Cl Stenography and Typing 
£J CM] Servi tv Q Mail Carrier 

□ Railway ilalE CleiJt 
IGndi School Subjects 
jnigh SfhdfH SiibJ I'rt 1 

P 1 1 1 u ■■ t rail nir □ CMf lotting 
jDesieninic 


3 HOLD'. ■ rr.i.i.n . . ■ 

Street A ’Jreia 




City 




Occuputton 


-i. PI 1 LI LLJI4 | | ... 




Patent rftldina in jfemrlitf ih it mv^wa in f»<r 

Ciwuti F^r«jw*dfliffl SchGQls CdJUHiwm, LijjtfJcd, JHratrtiilj, Cflfltitfa 



o mure 

1V0 to t 


p Brush ^ 
* whirls bu 
l wafer y 
pressure* 


Cor v,Tish 
mure 
bftvu to t 


opr now booome^ a few moments of easy pleasure] 
Splosh y h asq, fillip or eha :i i ui k. Y oil dot}’ t even 
trike off your cost Ju.^t run over the car with at 
wj-iv lirt.-Ji, Water pressure does Itll the '■'.ark, rmi.ovp- 
nyly dirt iiod mud— then brightens the car tints b, tiM>. 

^T-ft4 Wa nted Everywhere 

A. tramHUfajLl* Ssin<UUl (:• i-rt ■■ , l.,l tut til.., ity- 

:!|irlLali!r L. 1 r 1 1 . l u - i . .1 ! ! 1-M Li 1 . . pjiraKn p,*r,*lr,Tn 
•4lii'»n< r Lvjc.i(r.n» — tb^y n|5 |n,/ Alt fllthi, 

tlsed tj/ biULK-wi'rt'i TmE ^ ir.t firS'-aim. 
j ^ . I...UL n. w.iJr, ntL" . 


AGENTS 

190 LI Profit 

\ Irro'o i. rnsl Mvo 
^■ ili'r 1 XU ,»■,• I i' : I1.-11 

i*rr: :n ■ ! *:r • », 1:1. lil • r- 

dee ^1^. 

|.r.ifi< fili" /rv.i. ru*. 
Irrl T n-i | r 1^rrjlo*V L v 

WRITING Tu-bAV. 


Write Today I 

W" talELri rrrcrjTBf^r.Ei* !■> 1 -i£'[il3' tTkf Ilk lit. 

manij. Bis Tw-o-fii 1- — plrauuit wwo. — iuiw tfHLittf/- 

iLibLins Wriw ni UX* I: t,:- F:™ i,'iff,i. 

CT-RO BRUSH CO. 
Dept. H-14 Ampere, N, J, 


FREE BOOK ON MIND TRAINING 

Ad instructive book which espkdrm mi amaain^ system of mind 
tr&sniny already used by more thsm 700,000 pouplb. 

Let Ua aund you av free copy of "Scientific Mind Training." It Will 
^IlCiW you tiuw asid why J'efnaflnlsm ii IftU ayateni of tC'artijnp tor 
develppanj! ail toe mental pnwerK at tlte ftaane time. l-Irukxrwcd by 
such difrttrutULsItcd men an Edgar Wallace. Sir Harry l.tuDer, the 
late Jerome K. Jerome. Prlnee diaries of Sweden and hundreds of 
others, Vv rate To D A Y to 

THE PCLMAH INSTITUTE OF AMERICA 
71 West lilh Street Suite L-206 NEW YORK CITY 


Free Book Catalog 

Sen?a fwlay, without Dhligntioid, for our new 72 [aige catftloe. fie- 
serlhine books on more ififtu one h luidieJ and flfty practical and 
sek ill i He . incJ u (j J ng boo on A vial kn . A u tom obi k-a . A ir 

liraltefl, Alloys. Klectrlolty. HflroJoey, Heating. Hydraulltja, 
Mixlfil Making, MetillUfgV, Radao, Rhlp hlodels. Stmtia. Fur 
funira. RccLm'-s, Plumbing, IllveotiohA. TSuuLuk, Televlsiuh, dtd, 

NcrmanV,Henl^PMWishii t gO».,Depk48,2W,45lhSl-,Newyflrk 3 NJ, 




hclore; 

JACK SI 4 VIS 
At 45 



You all know Jaek -^luvin, 
formerly Middleweight Cham- 
pion Boxer oi Australia nnd 
America, He's how 6o, but 
wiien he was 15 he was bald, see 
untnuched photos at aides. 

Whif-n he w’aa touring Asia Jh£ 

R uEtah of Jutinre Introduced Jinn 
to A tlEndtl Prince who. in Jest, alto runted to 
puii the few strsiggHntr hulra that remained at 
nls tem plea. Jack was angry, and appease 
hk aitiser the Prince handed him n lormutu, aay- 

inti "Here, this will grow your d hair." 

friiRgine his dellcht when it DID. 

lie bus med this formula and treatment for 14 years with sue- 
cess on th OUSandH ol baLd heads. 

It Is guaranteed to crow hair on your head, stop Inllitjg' luisf, 
eliminate; daculrulT and relieve fteMug .scalp, of your money will 
be refunded — every cent ef it. 

There is no need foT you to suffer from batilpcss any more. 
Send NOW for free fa formation. Sent In plain sealed wrapper 
without nMleittlnn. 

SLAV IN INST,, Dept. 15, SOBS. Dearborn St,, Chicago, I tL 


A fter; 
JACK 5LAYLN 

At 65 
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at home 

to fill a 


Radio Job 


will givetou my new 8 OUTF 1 IS 
of Ilil DIO BYRTS Fox a 1 mine 
Experimental Laboratory 


if you are earning a penny Jess than a 
week* send for my Look of in formulism on the 
opportunities in Radio. It Is free. Clip the 
coupon NOW. Why be satisfied with f!i5, £30 
Dr iio a week for longer than the abort time it 
takes to pet ready for Radio* 

Radio’s growth opening hundred* of 
SSPt *? 5 , $ist a we«k Jobi every year 

In about ten years Itaidin has ptfiwn from 
a (2 h 000 n nt>ft to a ? 1 , 00 o*uui>. way industry. Over 
(00,090 jobs have bcfi] created. Hundreds more eating 
ttre being opened every year by Us continued 
Krowtb. Men mid young men with the ri^ht Bark 
training — the kind of training I give you— ore 
needed continually* 

Ton have many Job* ta chance from 

Broadcasting stations use engineers. oper* 
ft tors, station managers and pay f 1,000 to ?5,o0l> 
ft lean Manufacturers conlinmilly need testers, 
Inspectors, foremen, engineers, service men* buy- 
ers, fur jolw paying up to ? 1 5.000 11 yean Ship- 
ping companies use hundreds of Radio opera- 
tors, give them world wide travel at practically 
no expense and a salary of ?a5 to $3 on n month. 

Dealers and jobbers employ service men, -Hnles- 
men. buyers, managers, and pay £30 to SiOft a 
week. There are many other opportunities too. 

So many opportu n ittes many N» R, I, mm 
make W to |Z5 a. w«k extra while learning 

The day you enroll with mo I’ll show you 
how to do 10 jolw. common in most every ncEglv 
burhood, for spare time money. Throughout 
your course I send you Information on seme- 
lug papular makes of sets; I give you the plans 
and ideas that aro making £1200 to S 1.11 on for 
hundred? of N\ R. I, students in their spare time 
wldie studying. 

Talking Mavi« f Television, Wired Radio 
are also included 

Radio principles as used in Talking 
Movies, Television and home Television 
experiments. Wired Radio. Radio's use in 
Aviation, are all given, T am so sure that ; 

1 Cfcn train you satisfactorily that I will 1 
agree in writing to refund every penny " 
tif your tuition If you are not satisfied 
with tny Lessons and Instruction Service: 
upon completing, 

64 -page back of Information FREE 


a week 

■"Ilf G-arnli ers In Radio 
lire many Ilmen greater 
thin I fftr sipKled 
They would be when 1 
en rolled. They Widorfi 
fell under *100 a creek/* 
E. K. WIKBOB'Tl^ 
1414 IV. 46Lh St, + 
INwrfui.lt, V*. 


Jumped itotn 
*0 K(0 a week 

"Frfare T entered 
RaUle 1 was fmilane £3? 
a week, hast uevH I 
earned S 1 1 0 teniflde 
anil selling HaiUas. I 
owe w euccc^i Id N, 

It X " 

J. A. VAUGHN' 

37 15 ft. Klnphlgliway* 
Si. L-li’jIl-, Mu. 


I am doubling and tripling the 
salaries of many l 
in one year and 
Jess Find out aboui j ' 

ihis quick way to m 


JtfGGEjR- 


3. E PMTTFT, President. 


FILL OUT AND MAIL 

THIS CDUPOI Vn 


'T iid 1 made 
fram Januiry to May lit 
iiiy spare time. My heSL 
week brought me 3 LOT. I 
should hjif* lakeu it lung. 

ago/' 

HOYT MOORE 
It. R. 3. Bui 919, 
Indiiauapollaj. lad. 


Get your copy today . It tells you where 
R Hunts friXHi joins are, what they pay, tells you 
about my course, what others who have taken 
it are doing; und making, J-'iracl out what Radio 
offers you, without the slight eat obligation* ACT 
N 0\S . 

J. E* SMITH, President 
Natienal Radio laitHute Dept. OHF 
Waibliigtaii, D, C, 


Mac Julia i RutJLn K^ilutc, nept. QHP 

Wii-tMl-i til'll!, li. l\ 

Ti-car Mr. Smith; Smri ini- yoUr l<>ofcn 
Tlij* niSLol discs ucit oULfriU m^ r 


Kami!’ 

jtiliEOifii , ,*+,,,+ 



State 
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Men Wanted, ?A? 

Imagine yourself— getting paid for having fun, 
being popular. Big pay too. You'll be "the luckiest 
gfiy in the world” when you learn to play a 5a » 
option e* Trumpet or any other 

True -Tone 


INSTRUMENT 



Any m^n, womnn.hoy or pirl can soon mastery Bueschef 
Sucophone. ifree ieisons give you iruich,e*pj 
Start. Play scales firit t/Qur, tunes m a u 
join a band in 90 days. 

EASY TO PAY ds “ 5 ' 

Bucschcf Lnstrurtleftt See u'k 
do. EASY TERMS. Play 
Send the coupon today for btauitjui 
cxitatog. Do it right SO W i 



BUESCUER BAND INSTRUMENT CO. 
810 BncSchtt Block. Elkhaft, Indiana IfH 

Without nhlijrritinK Eh fflnv way, ple&BC pr-url flitfllOfT 
uf [ | SftKDphanca [ I Trumpets [ J Trombones 

Mention any other _ My a^e is 

JSI&me 

Street AddraSk 

Tow(i__ _ State 






Buy Dinect on Credit 

(-The World ‘famous 
21 Jewel Jhin c ModeL 

Santa re 
3 peciai- 

Our “Direct to You ” offer and 
Extra Special Distribution 
Plan is fully explained in the 
Santa Fe Special Booklet 
just off the press. The* 'Sants Fe 
Special” Plan means a big saving of 

rarMH'y to you nnd ym ifcet the best walth 
value mi the nwfcet twhy. Watch st>n t 
lor you to a*-e without one penny dou n, 


ftfrcuitNcw 
jti . [ u-rr tha 
piys(. All the ne^sst 
watch o»i design* In wfKta 
pUflnrcn geld, ffency ■shjiprj, 
and thin models ai% shewn. 
Hflkd c.ilireaij'payimfintciflf r„. Wtar 
watch 30(18*3 FREE. AH' watches 
ajlliroval ah d srjltf on payments. 
MINUTE It will unly faith "en* 
of tronr time lo send fen nfrw watch 
SO NOW, 


■- 1; W ^tch CompAny 

Ocpf, Wi [ ho 1 1 ms IMdfl. Tdpt‘l;a. Kau^s 


w 1? anu *A Tf Atl U $50 to S156 PER WEEK 
LJjAnn A V Kf Ann Writ* for Free Booklet 

SWEENEY SSHSM SCHOOL 


1I1SB Qrinil dvt>. 


KANSAS CITV r HO. 


K 


RAISE RABBITS, GUINEA PIGS, PIGEONS 


Make big; money. We supply stock. Good 
market. lUustrnbed Hat, facta, bulletin yil fiir lOc. 
JAS, W. HOUCK & CO., Box S8, TIFFIN, OHIO 



Wa nt Some Money? 

Here’s a wonderful way to get it 

O UR beautifully illustrated Imok tells how. It tells all about, our new 
methods of art decoration, art treatment, and how anybody can learn 

without previous training or extern 1 nee. It contains page after page of 

hjtm&Bpme hulnr ltlnslrat|ong of what All supputa ace jurat by us with tbfr 

yuu can tuukc ;md aril. Vgy can |* ^ ^ Instructiorcj atid many have m*de 


make kuikI rtii.n;n.>y and thLn thMk in 
Our systtm Jn eiiuasirtfdy 'Liny Vi learn and 

the profits is re terser than l:i almost any other 
business. You can pruLucg Ik-Au t i s El t finished 
art objects jitmoBE from run- Tier i tin I ng . You 

don't 1 HVO l" kllOW tiffW tO iSf-lvi- r.P hav* 

■.■I* tW-r j O I El skill* lliOi.4/ ni.it, 


Sufi the Htke w«A. Rotnc sudatr 
women have taken up thin Work fur their 
own amusemcae FTU n^r way, pteaaitre or 
profit. It's the rmjpit dcilehUul home work 
you can imagine, Write Mi>w for your copy 
ol 1 lil> valuable buck; it's FREE, 



OtPT. 6-S-K * ADRIAN. MICH. 






WANT A GOVERNMENT JOB? 


RAILWAY 
POSTAL CLERKS 


$158 to $225 a Month 

Mail Coupon Before You Cos# It 

^FRANKLIN INSTITUTE, Dofll. M 171 , ROCHESTER, N, Y, 

r hors; [lush Eu; me* without charge copy o-f ai-paise book 
f "How to fict l T . S. Government jobs," fist of positions ^ 
tainable aud T«.jJ, 1 |>rtt ticulftra Adbnk how tu h:iit them. 


STEADT WORK — NO LATDFFS — PAID V AC ATI 0 NS — CIT * 

MAIL CARRIE RS- — POST 0 FFJCE CL ERK 5 — GENERAL CLERKS 

Owrf 2Q.OOQ Comnmrtit Johi Open Yearly f 

Common Education Eliudlly Sufficient j. Address 
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51 A-K h f v v ry n n a 
tave yon els iln-y 
Sovt- LttfA#, Ik s n 
Guir.^r Jirn1 si nix- 
ing. Lt-ftim t«i fiky 
JfeOr own anon* 
[tan invent OR a 
Otfitar KiAiiju, M pnrl> li n 
wr Ukulelt?. Be pojnjJjir 
iniurij.- your frieniJa, 
face: TfttAL 
EASY PA YMFNT5 


Ho 1 P.irvrvnA S r., K ;i I a fiI nz <>(), 



Build this fill metal im-njel Tri-tafitor Ford, xisetl fur display 
by the leading transport and r?iiJnuid eumptuuea and ntr- 
craft dealers. All parts made nr formed f ur quick assembly, 
Al'.imi imm prop^lWs, rubber ires, 37 iueb ispau, Cum • 
plete park Slj. 50 , cipfea collcet. 


AERO MODEL COMPANY 

| Dept. M28, 111 N, Wacker Drive, Chicago, 111. 



SILVER PLATING COMPOUND 

WORKS LIKE MAGIC 

Resilver like new bothmom fixtures, lancets, 
nickel , silverware, auto parts, etc, Copper, bias*, 
nieiais, etc., turned into a beautiful silver $ 
liilish, Seal on receipt of 

Mrny rtiFundvd II 1 >i>t Mttilkd, 

P. BECK, 370 Riverside Drive, N. Y. 



QUIT 

TOBACCO 


>T ia mnn nr wnmjin. f.-an ewape tint 
liarilanjJ effeclt; tif tnhaeiMi. | Hint try 
to Paitisti unaided the hold tuMcm 

I as upon you, Join the LkoUKrtnii- <■[ 
inveterate tobacco users limt Kitve 

found L: easy to quit With the Did of the Ktoley Treatment. 


KEELEY 


Treatment For 
Tobacco Habit 

Successful For 
Over 50 Years 

Quickly liftriphfW all crnVina for tnhaeco, WrUr today Nit FVpe 
pook tflllnc hriw to quickly l-'ree yourself Irum toe tobacco 

hutiLi it 1 1 1| «jur Money Buck iJuarAiiter. 

11mm uf ihr tninriim Ke-cle,t- Tr*»(Tner,t for Liquor *.rwt Drerr. 

thhjklet h*nt tip KH^ijeul. CurrisKpi'r.i.'nrq Strictly (.imllripfitial 

THU KEELEY INSTITUTE &■»> i Ht. Illinois 


Send for this 


■FREE KOOK 



on 


Interfiling 

Instructive 

llluHmir'd 

dktwrmf? 


Simply Mail Coupon 


If you are ambitious to get into aviation, you owe it to youf 
future to send for a free copy of this interesting: book. This 
bonk gives a clear picture of the opportunities in aviation, 
shows you the training you need to get started and tells you 
how to obtain this training. It describes the remarkable 


facilities offered in this National System of Government 
Approved Aviation Scboo is t and gives rates and full informs' 
lion on Dying, mechanics, welding, business and extension 
courses. The book is sent free, without obligation, to help 
you decide for yourself what aviation can offer you. Personal 
advice also given on your individual problems if you till in 


ihu coupon and mail. 


moRi 

MAIL this Coupon 

U N IV E It SAL] 

Aviation Schools 

Divis/oit A wr riea tt At ru 'ttys* / «f , 

Iflf 7 * $fS Boatincti's Bank Bldg,, St. Louis, Mo, 


Please send me. without obligation, u copy of "Avia- 
tion —Whpc Jr Means to Yon," and advise mo v, hal 
rraining J need to become 

L. Pilot “Mechanic T. VC elder OOffice Ewc«l ive 


Njwe__, , ..Ag* 

Add te$f ; s ; P&4f7tf jYd, 

City .... i, . State or province ... 


A I v tut a txperkiav other than aviation h 


Vi V 5 sr rk i Nil ’ le arlv 
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Send Sor this Gripping 

Secret Service 


BOOK 





CRIME 
DETECTION I 


30 Days FREE 

Reading 
No Money Down 

Here is one of the greatest books that has 
ever been written on Crime Detection, Secret 
Service atid Finger Print Identification Work, 
Written by a wdl-known authority. Scores of 
gripping mystery cases. Actual crime cases 
—not fiction* You follow the operator straight 
through as he unravels some of the most 
bathing crime cases that have ever confronted 
officials. Nothing kike it ever before. 

Send for this unusual book TODAY. All you have to 
do now is merely mail the coupon below. Send no 
money. The book comes to you postpaid ^for 30 Ihry» 
Free (tending. Then, if you deride tn keep it, you seed 
me only $1.00. H not— return it. That’s ail. You ore 
not oblijraterl to buy anything, pill in, mail coupon 
now— before present limited supply is exhausted. 

T. G> CQOKE, Bfrnk Dept* 
ftiurajr«l(ft« Are« Chicago! till aula 


T, G. COOKE, Book Dept.C-SJi 

1434 StlflfiTslde Ave. ( ChleafiH III, 

P,i'nd mfl ntoufp— for 30 dfcffl free t hlhH*\|e Htith no obllaaHrin 
tn bay. your ''Crime |>(rct bn - Swot Sendee — print" 

J-Jocik, it lifter the frw retdine period I desire to fc-eep thn book 
I um tn nrnH yan FI. 00. Othi rwun I I-.hv*! th<i liberty Id return it 

with no further cbllfratlon. Book will NOT be sent to boya under 

IT years. 


Na me 


Add/vs t 

A oe 

City 

Slate 



More Money 


Learn the HAWAIIAN GUITAR Right at Home; Make 
$15 to S75 a Week Spare-Time or Full-Time 

nr? the leader in your ht-nwi:l — ,, |ii ,r ho jl! 1 tJir irfuifl fiTiG . Jr lend 
by 1 (Iratni UtAllV CASE! JX yncTlPfH ' KET! Yn Lean 
liftve them ail — hundreds have prone*! that (here's J ontilarav 
uni( mOSPELRITY Ln store for the Hawaiian t.Ju I tar ,si win 
learns ty phiy by cur sure, practical, quick, eii-iy , 

Flay Real Music Very 1st Lesson; 

3-M<mlh Course — Complete Outfit jfa* 

Ki> krvOTrlnJttf lit 111 i->cc7 r.i-"ji il. Yuli Ih*IJi . . 

| .ii.yL-ic ff-tbl runr. uL V. n htmE ynu ppT>- l llkli 

nine. rich-'Lii.^l Hi.wuia.ii (fuiww>;rUi S--0, n AA .. 

I -U.L.U* Jl K : ..I ll~' bimL Muki t iu.Fl*. nil pHMtll 

U-i^.hk. ihHm. J'ACTiunrf'a^.l fiVru'-di ijf PThr rT 
Jilienlwr MI Jit fiUjri&f f-jr fi.[t r-T 

PFIOFtTirilliin S nli-:itl niCnnh*, Fti r PRF.E 
B ii-K ibij-if, Imw— on olJi^.ilttWi, K»s! ■ r« *q 
'■ y,- LI- r-, '■ I I - V Writ* Stiff fiT ytniT 

HAWAIIAN STUDIOS 5J06D of 
New York Academy 01 Mutlt 

'AjKW FMth AvpAIMi - Nt" Y or* City 



m 


Radio 

Handbook 




Write today ter y&u? copy of the new ftndln AfenielnTteii 

h andbouk. Sh a ty.+ y i>u easy wa y is to m afce m ■ ciey i n i i a- 

dio. 'I Ml* Jtin 'If'VW CI'IF nv-mibr** arn pIpAjiIhi $.{ I <l» mi h4QT J#«M 
dm* Wriip f«r Member*!. in l^n wS-inii p*nd ett -rcjri rusj t 1 (. i t u_-ul 

FB£E HA DIO HANDBOOK 

P*J>iC TA*fNlHO ftSSOCiATIQH pr JlMf RIGA 
DtpL PH 0 *51 J fllninvwid Aw., Chic 


i 


Write tor my Irw book "Millard's Advanced 
Natural Corrective Course" and a free copy of 
my speech magazine, 10,000 cases successfully treated. 

24 years. Largest school for stammerers Ln world* 
M l taro I Hit >.i Noffnul MilJud b\^ Mllwliilite, tfi*. 


FT 

Ifr ma - m l a T T§*m Jr.a^y. tascinatmff question 

f am if f ^ anri answer method. Used 

; I frt 1,2,000 H Ijrh Hchwil^ . Lverj ffubjeet eov^rud . Certificate. 

■ ^m » awarded. low cost. Write for I-'ii.KK booliJet 

i^U MI4H SCHOOL HOME- STUDY BUREAU, 

31 Union Squar* Dept. €3S7 H«w York, N. Y, 


IGH SCHOOL EDUCATION 

at HOME] 





30 Davs ' Free Trial 

on a/I MEAD B icy c/am 

Mew RANOER MdiIbJs now reaidy fur sicLIrnrj 
direct from <'ur rnir.i*rr, nowpiMcffi 

,nd Lorm.-t-. llis natbuy tin llI juii th l-id , 

HDtR AG-E-NTS WflWTED n, ft.j" «ij enJiibilt 
acm>lf. biK munuy, Miknf otfl^n. 

T ; Mfl _ l*iupn, hona, wulcanentAi 

ITC3 A.1 Uf MiwI pTLrti. F J-l y PAYJ-rt" 
Write for out m»rv, Iona pnrwiinrt t,Fmi . 


Mead 


CVCUdriWMi tidivLY 

KUD CHIOjGO li*e*fftelDj[ 


BOW-LEGS AND 
KNOCK-KNEES 

lm|?n>\t'd lay iiwi. l i*f tilt' Muiliji Iltviljhle Liitiil 
MruiehH'EiLf tof Men. WVimtn and Children — 
Worn with tlomfort either tliiv «r nJfllH or hiih 
Xen.fi Ten Cipnin (Join tar Stu ill |» ior Actual 
J'liptoCruph, Btvii ( In jiluin wrapper, 

ORTHOPEDIC INSTITUTE 

Ward te 1—1532 Laev's State Bldg,, Los Angrios, Calif. 




SCALP! 


ton etopd that miserable i tchmjj. 

aJiHfle bottLo eorn etfl poalp initetlona, A i'roven 
rrunuprl, an fa furftihjlts 


bifixl'i k 

A aiiiit 

Gerinieida. delleately eh. v . 

]im| thrldne n. Wor ld a fariKeat at-Sler atTJro£#Lfltfl. 


GUARANTEED 
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SOARING TO SUPREMACY! 


The rciion Uarii-fr b making Ollfler history; It la here portrayed 
at the start cif its remarkable flight cm which It floated aloft over 
level ground lor more limit neventy-nve sewurtfi Iron* an altitude 
i f only 250 r«st. STHsciatmTH who had only win onfcnary gf Ultra 
wereamiued at, the perform anccol the Ahon Rjmyer. 

And you can BUILD IT YOURSELF for only 

lb* Rli™. Bwsifr Kit ccmLalm vvery Item Q*+d e<i Om- slider, from tlie trni- 
t'pil hull to thu Js.nl L'lrtt of ■daiH-; every pari Is ruimberTcl; you tign't eu«it<> a 
rtu;(*lkc- A-ei-J Jtk? t£HL*y far iitust r»usl 1 1 tiers tun- dvsciikinir thin 

Superb Training Gilder I 

MEAD GLIDERS 

Dipt, B.I. 13 S. Market. St. Chicago, 1 1C. 



LETTER 

Fine position* at good eal&Hes nlw^ys * i t l\j 

C !>en Lii A it: ii :t i : 1 1 Women ir yil- 
Vi rtlslng. S', iiir miccC** is assured if >"ii' , 

. ■ . aJificd i f >]■•••. ■ ll . ‘■■i'i tig ppme. plan 

sales 1 j tc m tu re. tvra tc ods, scl E oewspape r. i u ajjasl ncor radio 

adv-pHJafn^, of be. an ad et-rt iHinif nunairtr. We harp [r»iniiHl Ifnia- 
eariijptir oie-ri and women by the home iCuiijr met hod for autfee*" i iliht* 
Srid. Miir.r Eeailinur ■JTerttRLnv end heitmeti men wf,' ■'**'*- 
I *»»•*« |,Tad'.iatr-fl , end prrvnri at it. Wrlto lists? for free foLk-J^C 
r fc£wW to Win ^tk’xe.jii in Advertising.' 1 Lt glvira nil the facia. 


PACE- DAVIS SCHOOL OF ADVERTISING 


3601 Michigan Av*. Dopt 1 1S-C Chicago, Ilk 


£10.00 PER MONTH BUTS 

Fibre -Life Limbs 

NEXT TO NATURE. BRACES MADE TO ORDER. AGENTS 
WANTED. FREE U| A D M A H r A 1M P HENNEPIN AY*. 
Fibre Sample WVWmftPI U U , minjiEAfoaI*^ Minn. 

JJriii(/fn£. repairing and servicing of 
modern rati to rcccivi n g sets . . . . 

RADIO CONSTRUCTION 
LIBRARY 



By JAMES A. MOVER. Director, 1‘phersLtv Httcnslon, 
Nitd JOHN F_ WOSTREL. inhiructor, Radio Engineering., 
Ixith of Matsachuseti* Di-jiifi niceit of Eduealfon 
ft volu met, WU 6x 9, 5hl illustrulions 

JT-prel? a set of books which covers the needs of the Amateur as well 
^ the romm [Trial [Sealer and service man. The llbrarj tin bodies a 
thorough home-study rourso nurl a ron.^tant reference in dully radio 
problem*, ISlrp-by-titeii infonnfttlon s?= given cm a|t lyptjKffliooi:- 
u ft - , wiring, trouble tOiooting, rebuilding, tu well as the underlying 
tjrSrirlplpo of vacuum tubes. It Ka library which should be In the 
fuiTirfs: of every serviceman, dealer mut amateur Who Ji genuinely 
Jo tereuted. lu radio, 




[free 

I 


EXAMINATION COUPON | 

" I 


MtCRA Sflf-HI LL BOO K CO., 310 Seventh Aye. T New V orti 

Send me the Radio Const ruction Library, three volumes, 
for IIS days' free examination. If raitlsfactory T will send $1,50 
Sh 10 dfiys and $2.(10 a mOnih Until 17.50 baa been paid. ( Ither- 
wi^e 1 Will return the books. 


No Money 
Duwil — 
in 
Small 
Monthly 
Sums 


10 IM VS' FRFF TR» U 


I Name. 4 ., « + ,, f + , * | 

■ Home Address-. ... . 

| City and Slate 

| Foaitiofi 

^ Name of Comb ati y , . . . ■ ^ ..... \ 



NOW FIX ANY MAKE OF 


BOOKS AlL SES” D 

on approval ; whether you 
want to qualify as garage 
Tj owi ie r, auto repair ox } >rrt o r 
' ^ l merely wish to know how to 

af I keep your own ear 100% 

-! I efficient, look at these books 

I \ —they arc sent to yon for 

free examination. This brnod 
new 1930 edition T'ltihi been prepared by a large group of 
A moricii ' b greatest autorciutive ertginTtrs. Anybody who e**!* 

rnd Will b 1 1 (iefslfl b*l them, f u-E thia ET^xt- a ls torn obi tr enrvclcr- 

pedln is n veritable gold mine of valuable facts. Take acf van- 
tage of this Erral opportunity now; pend in the coupon for 
FREE examination. You don't pay «s a poniiy, you don't 
obligate your Pelf to pay any thing unle-^f you deride to kcr-p the 
books. Just tell us you want 


Aviation Motors 


Id BddHEnil] lii brini b rtunptf-tfl 
GyckiptdiJ td B(it.--iQiit,(l<i it,i; I ■,';■ ■ I n^, 

bonlt* Wf r 100 IMFN «a 

Aviitim Metnr*, Bed ruilJ,,>' ■■.'■■*- i :-i 
off tKi tht-jr luiiif tn yon t>m 

nr^GBt nfid iL('-'Trri*.tJim ohlniiK 

Alik-. TJ'Lfe Bloac- kinktk tliG*« buuk* 
inuJua-L-fc Lu uliy'. lio. 


New 1930 Edition 

irnasiinr: hoolfl which are new tbai every iince is right up to 
date — (vlrinji (liagracws, construction etc talk, RgrvSce pmblensFi — arc 
all right uu to tltC i lantc. Nowhere eJKn ttifit we know of caii you 
pet us eo (iiuH-te and up to date llifonualloi). Ovcra million dollars of 
n‘*v«rfW nave enabled UK to KiVt you the mwl Up lu dale books on 
The subject ever published. You v-j.ll n nr S nearly ?n paa«t on front 
w heel f I rl vee a I one. C very bnd y J n t erepted In auto mol illes 1 n any way 
wilL welcome these hooks, especially tut our no money offer. 



CAN YOU 
FIX IT? 

Can you take (3 lit- "play" In tlUTer- 
cdilal? Cliu yon kin the "shlnuny^ 
in sseering? <Kni you reset TIM- 
ING? Can yoci pul J'oUT flBgcrcn 
engine trouble without KUcsslhfi or 
tltikerihg? Can you pun the 

ncarLtfr Gfl 1 fii itT C*ti you udi'Lit R-"it 
r^rn-lf triiiiifiijaBicia, cDsiur, reiir uie, 
ln-ai-iiicl 

These Books Tell How 


uml they tell you bow to iJu any and every nulo jab rlhilP, the flh;t 

tiEfke - A Big Volumes 

Nearly S.'OHO tsi'^si, hver ^.CHHlllluhtratloaF, wiring [HfigtamB. CioctSiV 
Itieul charts etc. T)e Ln\fi eriltioh with gold-stamped flexible bU*(l- 
Itic Kent WIG tor 10 days. 1 UdC. IT not i* anted return express 
enll^r. n kept, semi (inly ^2 niter nt days, then $;i a nL'jnlh until 
sjH-e ml ad vert hdug price, SJi.Sd, Js paid. 


A Year's Consulting Member *hlp FKIDRI 

Pdrllcafi of ennsuHing engineers of mll'ton-dollsj Amerlctui Tech- 
nical .Surit'iy on Linj- automoilvc pTbbJern for one year w'Wmut 
eh ante , if jtu: mall cuutmxj [mmsdiatel y. 


SEND NO MONEY 


American Technical Society, Dept. AC- 19. 

Drexcl Art. ui 58th St., 

Chit-ajio, Illinois. 

I W i mi Id I ikr ID p*r^ - II f- tUV H V'j I IJ'ip? 10-^0 ^diiicTTi nf jprniT (ii|t/wniSh-|« bAOEft 
blit nr! I hunt Any ft-fcil h-ME inn i* buj. E will p»J cnpd di'M riry rhhT^iM 

Oilly and w i I I rlAitiSsii' tF^r tn^-kv kffid rttHTTi tftfTTl «■. j-nejr ai[rfn T In 3 l> diiyB 
UfaJi'iu E Lite# 1 hrm, Ed w&iar‘!i r«jar I will gend f*ja JS.OCi * hf-n and r-nly *3-00 frtir 
niflltrh ibr FjTt-rfcil |irlrt «dE DhIj S Ml .M iP (laid. Ynu »n« U* Inrllidc J r«| 

HHiRiilLdeiA Mhibf-rphip Lb the Arnpricn-n TBaELn-Uod ^ucl+tjF- &end 

tim.ii' j Bbtw 1430 fid LlkiEi. 

Nome. 

Street. r .. rT . 


City 

Employ tt'x Name .... 
E ni olo 3 'Cf‘ji Add re* s- .... 


..... State, 
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HYPNOTISM 

...or No Cost 



D ON'T be unpopular, Ion -mo me, nr unhappy a minute longer. 
Now yyU can li'UtkC j'uUr life w hAC. you want It In he- now ypu 

can win odmintllM. success and big money— Hiroueh the strange 
power oi hypnotism. ['ll allow you how to uac this Brett force to 
help you master every situation or The Five Dan Trial is FREE? 

In Just o few hours I'll tench you the hidden secrets of Hypnotism 
— tbr methods used tty the (treat operators— the atuaKa« things 
you can accomplish once you understand this mighty power, You 
can use it to overcome ottataclca, achieve your fondest ambitions 
and become MA^TKR, of ytiUnitlL friends aod Acquaintances — ■ 
either sen, Hee for yourself now Hypnotism can hanssh rear, worry 
anti opposition - improve your memory— Increase your earn Lops -- 
anti force others to give you the aood thjrifis in life you deserve I 
In his startling NEW hook. The 8ctfn<e of ffj/pMffUm-, the world 
famous iiypuoi-iHX- prof, i,, i Y oung— reveals the most carefully 
guarded secrets of this fascinating sub- 
ject. lie not only espial its the methods 
.if noted hypnotists. *t*p by stop— hut 
tells elearly all about thn mnr stages of 
hypnotism, tl»C Hypnotic Mirror, 

Mental Telepnthy, how to itcft-nt your 
subjects, magnetic hoallTi-g, mi-thuds of 
hypnotizing, how to waken, the .sub- 
ject, bow to make iiitmey out of 
hypnotism! 


Try 5 Days FREE— 
Send No Money 

S. I ■rr.li’Eiilfirit n-W Wf t'lilll PlfiF ¥rjir ■■£ iiiid l'l* 

(tr»t EhriIs -ill tlLtlrkly ifh' li jfDit lli« Ilf 

k^pnqLi, iu, [ In I. ■* i! I -Cud y«J :, witliCiUrt 

tine rciit lit ndVM '!'■•■’ ! li-r-ipli- clip %i -il n ml the 
cbupiD twJfli-. u'licn ihc koolf tl« 


MjsEvrit^ nf Il.vpne- 
tism Keee&l**! 

i! i Ghtncv 


linn lil> 1 1 1 i/iikii iif 
^.M. 'llOUr SilrllJM. 

II ,1 ! I I ■. ■ ?iy l\'l-~ 

|i liiMii. 

II ikvf 111 OiW-Ata KnttttH.irj’^lPTi^ 
Hum Cu iliit Utlifif* 

VlML 

OffncniriE iinl hi4»«i» 

H-IIW L ! 1 l!lll IN.IXrill -Q P llypn 

Bt'iflr Fffili 

TJaf" i t irj-ptn'-ltRfn in Qpflnv 

iww 


i»Ti It* opwin-l low price cE S;1 .10 isiui F*if 

rS I : i rr- V'li-n 1-r,s Ihp [nM ,* r, r.t 1 1 y ,,r. il- 


ia'll# pn*L _ . ... 

tip-T V If lint n.lni.=nlj *r i| i|i !:«•*< | rr-l'irfl 

I l.r hoHih mid tnOKIfj — I'l km iUiinlftil u'. snml 
Mill li.i -rOt-T-ari IiOVi. 

FRANKLIN PUBLISHING CO. 

Ibpl , KkU. SDON,CljtrL Si, , ( liicijn 

j Franklin Publishing Co,, Dept, K-70, 

' SOP .N. ci-irk SC. . ChiviUtu 

I Plevna **htl In* yfrlii Eirnns ■■>( iitW IkhjL — fJtr frirnt* pf fl upn^rijm — ky Pc\nr. 

I YbimC!- W lirri the lir^jk '.rrivi'n 1'IL fuj|r L lin iirJ'p J-'J *^1 j-tlim ih-rth.ic 1 if 

I mm D4t HS3feli«d fitter 5 d iyi" ir.-iL, J Jiaiy Kllitfa U.i ImoIL ftntt jf i'j nid C>_> ii-fun l 
any JiiOtM-JF . 



iStfM; an 4 .V"#-- + r 


I 
1 

I II yoii likdy t* ti* <n|t when- p»vlFi'nn c"!1b, P"-iii *iiH cn-itnir. nmj -* ! iJ j 

I (MJf lirljTrry cl-jit *'TH. CJinLiiR’.or* Bit' -»d« I." S,. rannl prj.-H I] * at iirdnr. 


Twi. 




■* I 

I 



Are you ton smm . . , up 5 t* ID 

times ut nljiht . . . is \italli>- ebbing steadity 
away . . . are ycni definitely nn the dt>wn arade. 
half-Hvinj, blue, depressed, subject to chfonic 
COilSTipat ion, chronic fatlAt>e, hackaclie, foot and. 
lejt pains? Then look to the vital prostate gland. 


New Facts About 
the Prostate Gland 

In men past 40„ do yo-u know that these symptoms are often 
lEie direct, result of prostate failure? Are you aware that 

lEivn-u lymjitonn frci| uL'titly vi ^ufii of tlic mod t cri lira L period of n, 
marc's life, and that prosfnte trouble iinchceked usually fta*:* 
from had to wor^e . . . I. hut it frctiucnlEy leada to years of 
fruitier treat ment anti even surgery „ , . that it even threat- 
ens Life itself? 

FREE to Men Past 40 

No man paM 40 should go on biindly blaming old age for 
these distressing eonditious. Know the true meaning of these 
symptoms. Semi for new. iljiiitrated booklet, “Why M»(iy 
Men arc Old at 40.” written by ft well-known American 
^..■ienttHt, and ■■see if these fact.- apply to you. 

Natural Method 

Ths L rt’ 3* little or nothing that mod 5 i-ine ran do for the pros- 
tate gland, MftWftgC is mumuj, i ng, cipcresive find not at ways 
effective. Now thiK hcientzHt has prrferted a totally d iff' eretd 
kind of tri^itnient, that you ran use in your own home. It em- 
ploys no drugs, medicine, or violet rays. It stimulates the vital 
prostate gl^id in n new natural way, and it is n*- hvmlesa 
hruehing. your liair, 100,000 cuett have uaeii it with remarkable 
results. 

Swift Natural Relief 

Now, physicians and surgeons in every fwlrf of the country 
are recommending thin non- medical treatment. So directly sloes 
this new safe treauneni go i y the profltat« gland that noticeable 
relief often follows ovemEglit, So remarkable are the renulta 
that you ran ti-sEjt under :t guarantee that unless you feel 10 
years yoatXHer iu 7 days you pay nothing. 

ScientiFt's Book Free 

Send now for this Hoi c t: r ii-. r 's free hook nnd learn these new 
fa.’lrt about tlii- pmcjtfttt fflurLtl :iin| rn|sl age ailments. 

Simply mail the coupon to W. J. Kirk, president, 2133 
Morris \ve. T Steuben vl31e > Ohio. 


ir you live West or the itoeklcs. address 'fhe FJectro Thermae 
Co,, :50H : Van Nuyj. MuUdlng, [Jept. £1-J, Lpn Aiegeles, 
Catlf. In Canada, addresa The Klectro Thermal Co,, Ucslt 
2 i -,f, Jyi A'onge ^t., Toronto, Can, 


Pw, J. krni. Pros., H32 Morris Ave,, 
j SukzbcnvlUe, Ohio, 

iVlchout ChhligittL'jn, kindly acncL me a free copy pf 
I Many Men are Old at 40.” 


'Why 


Ka i lie ■ , 
AddreA* . 
CHy,,,. 


. SEatii . 
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KitsHy master rents wnich now aeem. difficult. 
If you wiirtt physical filulLUne for health thlfil 
equipment wtuu you need, save at 
L£A ST HALF! W b f nm eh h, ten Clible eh ast 
CSpanrter adjustable to il'Jt'S ltwt r redstauoB. 
MsuLfi jif now live strength nib-bur to 

give reylatanoO needed for mire- muiiclo dOVEl- 
opntftnL. P»lf £>f QAtMltftd hand ifrip; deVfl&0|J 
UowerTuI gr Ip and aran. Wall eterclaloii parts 
develop buck, anna ami It*:*. 

I lew! fttrau [nern i H:d exercise 
of neck musclee. Pevelop 
loir muEPtw with foot Htr a p— 
g Jvea -i<.[*eeit, endurance. Him. 
traltd Btmfl shown how to de- 
velop any part ot body. 

S«nd No Moaef 

Bend namE] and addrtsa, We fiend all by re- 
turn mall, Pay pu&ttii&n $3.75 ptm? yOdtage, 

MUSCLE POWER CO. 


GuAfijwfce 

l-lntlra 

1 actum syar- 
aoUed <»r 
money hack. 




ALL BALSA! 


A rnmldwllp fscnjjn nifldftl of # 
fphrvi low - n i Hi p-pj-tfl ijLaml Wpbu| 

■j.-jvjii fcS Ln.., Wfrl/bl -Wily 3/S -ns-( 

"I'-' L' ' flU ijai'lrr <i‘.n fhVPrBr. Rim 
lw fori rranHLJil I'aiilr- 
thV w nll-bflJm ronvl.ructi'in oatni 
ili i,« modal lithkr, itramcr, b"i o r- 
hrtkjhf n-rtd far Ln buiHL 

tlwrylfcint r - pA- .|. N’"ihto£ I o dmw or imwip , :iv. Hu t«oh cw Aid re* 
iiuirrd Sot dio-ormip c*d aLiurilnuin proTH'IJor. hJik wh^*li_ mtih-iT me* «, 

iLuirk^lrririi .•Mii.rni. ii:i!<.l ik*r dir^tjona *««i oil nihnr /-.:ii.--rjul No- hint flw 
ii> i;.iy. Complete «t, piJdtjjiLLd Lit L'_ ri. nr.d Cap uln, SI/JU. SiLiififliiiii or 

jirirni^f lui.iL. «: hrdi-.r rmw. 

The Midland Model Works , Dept- E, CliilLlcothe f Ohio 

■tW-c cannot accept atiimpu or tl. O. iJ.’a. 

No flit i', I jguo csceifE wtlh set.) 



Own your own 
business USIlL 
he the h'lutii.L.' 
O a 1 J! nr Her 
man. Sell the 
L A C 0 , very 
reliable, | t> w 
You can't beat 
|fc is a monny-maher fr>r 
the lire tlcukr, Only u 
small Amount- of cyipifcri 
rctiuired. write to 

UCO OIL BURNER CO. 

I M U St. ,Cf iawbld t !*. f LT.S.A. 



a World pamous Flier shows 
how YOU can get into 


Welter Hinton 

TriLll-hJazcr. pkmcor. c^- 
jildrer, Instructor, AVlA- 
T’OlL, i'lrst to pilot a 
plant'^RCroiss t'n' AUantle— 
the famiJijM -iifnl Pint 

to fly from Vurth to SuuUi 
A ■merle l. l-'Lr^L, tim. lo 
Plurf the upper AmiMOII 
j iin lull's. Ttu 1 man wTh;j WHS 
:i crack fly in? ln.nl rue tor lof 
the Navy durJUK tlk 1 H'«r K 
wen today La training fetr- 
fiighbvl men tu r AvliUhin. 
lUt Bmik Li ym.LfM I’HEE fur 
the cuu|Kin aielow. 


T T RE in the hook tlmt tel la 
Cilietly what Aviation of- 

feci YOU. VYalter HinttMi— herp 
of hiHiory-maklna HiKltt-- — shows 
you eiaetly where your oppor- 
(lEUttiert lie, c-jLiiftlT,- how to FlL 
younwli for them. Here is u bonk 
for rucii with too much good Round 
business seiuio to tet this uppoC’ 
[unity of ^lifetime outgrow' them! 


Aviation is Ready —Hinton is 
Ready— Now It's Up to YOU 

There's UK! PAY plus fast, growth uhd a Tcalfidure 
for YOU in Aviation. Your one sure move ia to get. 
the right training — Cj.t T lCK! 

Hinton will train you for Aviation, right, at home in 
Bpare-fimch His proved eouride teaches all about 
piano eonstruetiem, rigging, repairs, motors, instru- 
ments,, theory of flight, navigation, commercial 
Aviation. Whether ym plan to fly, or want one of 
the forty Big Pay ground jobs, Hinton's Free Book 
tells you how to start. Clip the coupon and send It 
TODAY! 


fHaiM. nciQ 


s 

■ Waller Hinton, Frc-s,,. 3tll-K a 

Aviation IniLUutc of U, %, A,, Int, 

® 1115 Connecticut Avo., Wacliiing-ton. O. C. f! 

! Send use ymir FREK Book tplliutf how I ciiu Lrulu under I 
I you eight lit home fur Aviation, | 

• Nome, x . . . , .. ~ 

c ■ 

* street...., ... A^e ...... g 

t- •■. 1 Huh% Imi IS or over) ■ 

f City State 
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"Yes — there IS 
something you can do 
about it" 

"Your own brother has no more education than 
you, but he wouldn't slick in the factory all his 
life — not he! He took a course in Drafting and 
now he's earning twice what you do — and he's 
bought a nice car and they don't have to worry 
about where the next meal is coming from— 

"And there's Bill Cook who used to live next 
door only a few years ago. But you don't see 
him in this neighborhood any more, do you^ 
Oh, no — your friend Bill had gumption enough 
to study something or other and now look at 
him with a fine fur coat for his wife and a home 
of his own and they are able to go places and 
enjoy life." 

The little woman is right. No man needs to stay in 
RrinditfR, underpaid work if he doesn’t choose to — For 
now the Am crican Sell no I h 3 ck s its h OOQ e-irai nin g course* 
with an agreement to help you find a better position at 
iRcmisrd pay, or no cost. And thousands of men are 
preparing with us for advancement in. spire time. 

Your first S5 f)is( psys for the entire training in a few 
months. Attef that it's all “velvet." And better yet, yon 'It 
be on your way to a constantly increasing income. Noth- 
ing you can do will make you as much money as home- 
training, Why don't you look into it? 

— American School 



Dept, gc - 47 A Dr ox el Ave- & 5Bth St., Chicago, 111. 

Without cost or obligation please tell jtte 
Irnjw 1 can tyf n 1 k 1 l U"T pod i dem and Increased 
pay i a line marked -k boiuw, Ai$o«iptua 
yuiJt Employment plan. 

BUILDING CONSTRUCTION 

n Architecture 

□ Building Contracting 
DRAFTING and DESIGN 

n Machine Drafting and Pfiifn 

□ Architectural Drafting 

□ Electrical Drafting 

I Structural Drafting 

□ Automotive Drafting 
D Mechanical Drawing for beginners 

ENGINEERING 

□ Mechanical Engineering □ Automotive F.nfli netting 

Q Civil t. ufi knee rind U Machine Shop 

□ Electrical Eit gin terlti a practice 

BUSINESS 


■AMERICAN SCHOOL ‘ 

CKarlrred ijt tH&T it* an 
KifaxwfK ■ -i 'F ntn t .on, 

not ran rtu* fiT. 
Oter too ,neiHK»T» 

frkJH'nfAi rrsCtaire* jnw 
i‘du,iitor, feaiT 
j.’F e i r — pu.T -CtajCruirCaan 
arj-ir£«. 


□ AeeOUntlnfl. Auditing 

□ likKlitcu Muitiiflemfftt (Fln.an.ce. 

cSUiiriaa) 

D HIGH SCHOOL IN J YEARS 


Sales, Production, Ac- 


>! nme _ _ „ , - - — — — - - ■ 

Occupation. . ....... 

St. Wo --- -City . State 



for as Little as S #"> » 

HOME TMAL a 1 a| 

ea** im imm ^ 

TOU cap qniekly Iriim to play th.n ifranss. then 
jKipalarhy j* yours. lnvitri)ev«lfwhtirE, DhiHKti# 
in ptBJ in ki: i r, > ■=. ei r- ■ J orelltoil rn ■. fVct book of 
irki Unetfoo uivon with each mitfll, Amtr^ipjjly 
small I hvwtnrnnt to D enjy (IrUiTjn lire 

U^cd and n-aum mended by Am< rien'i nreateab 
Ft,ifr-^ionaiH. Sp.rid:ird pi. see 1 Ytu S cart 
■, own a L*omf>t«t0 Leedy outfit — Baea Drum, 
Snare i'mih Imp a foe jl:. little as £ 35 . 
m I] tithe l rlH I . Ehfljr I ‘n iTnante. Wri be for frn 
ini offer. 


bookii.-t ami 

LEEDY Ml S { 'FACT1 'RING CO. 

StiH Lredy ljuildipfj 

f Barth Aventio and Palmer St, 

; Indiarmpgjja, Int). 



Experts 
Earn up 
to 


125 ? 

a week 


Make Crowns, Plates, Bridgework, 
etc* tor Dentists 


We tench you to mulct rubber 
plates, crowna. irurLdpc wars, metal 
barta denLurta, Etc., for dcrittets. After firm] urn 1 ns you are 
ready for n job or cun open your own laboratory. |\Ve assist you. 

ThOUflftnds Of fJtn lists everywhere 
pend work to mechanical dentists. tVo 
train you quickly in dayi or night 
school for 'this uncrowned field, No 
ctiwaea— no nooks -no mechanical experience necessary. 

Work your way thru «1uii>l. We help you find a job to meet 
your cxpem-cn while taking our training. Railroad fart allowed 
to iiCantsl school. 

MAIL COUPflK FOR F BEK BOOK 


Demand 
for Men 


afeCARftlE Si '3 lot U. OF MECHANICAL DENTISTRY. 
I.l.-lh S. Michigan. Ave. t Dept. IDS, Chicago. 

Without cost or obligation, send me your illustrated book on 
Mechanic's Dentistry, and complete In'or nation as to my 
opportunities in dental laboratory work. 

Name , * 


Address. 
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A Stoiy i n Pictures For 

RUPTURED PEOPLE 



1 M POSSIBLE : I SAW HIM I Ni A 
BATHING SUIT AT THE BEACH 
AND DIDN'T NOTICE ANY 
jtrm. BULGING TflUSS. 


WOULD YOU 
BELIEVE THAT HE 

was Ruptured 
FOR 20 YEARS- 
HE SEE MS TO HAVE 
TAKEN ANEW LEASE 
OKt LIFE RECENTLY 


l HEAR JACK BARTON 
HAS DISCOVERED A 
NEW AND SUCCESSFUL 
METHOD OF 
RUPTURE RELIEF 5= 


[ YES— ITS A TINY 
INVENTION WEIGHING 
only 4 ounces- that 
BUTTONS RUPTURE | 
WITHOUT CftUEL/TlGHT 
X STRAPPING 


THAT NEW RUPTURE 
DEVICE HAS CERTAINLY 
WORKED WONDERS FOR 
BARTON— I'D LIKE TO 
FIND OUT ABOUT IT 
FOR A FRIEND OF MINE 




NEW science; INSTITUTE. 

2175 Clay St.. Steubenville, Ohio. 

Without ottlLcal nut roe, send n free i^fiiplsof 

r.hi- flerth-Kutt A tr-htura thing itiJtliTia) ijUttd in ynnf 
new tour-mmev tup Lure button invention, A Ho 

include l hjIi d^UuJrt <A your J.b-Duy Trial ...u 

the IifEcieney Model. 

Name , , . . . ...... k .. . . i , . ........... 


3 A ddre&$ 3 

■ m 

; City - Plate ■ 

: : 




RUPTURED — Mail This Coupon 
tor FREE SAMPLE 

See for yourself what- rtenh-fioft comfort ban hEicn ma.dc powibte 
thru the amazing material used in this remarkable lour -eu nee inven- 
tion. Also learn how you can even wear the Eltficien-qy hi odd for ten 
fifty 4 without rHkiiij; ft penny. Mail the coupon at the rij'lit to 
NEW SCIENCE INSTITUTE* 21 75 ( lay St. , Steubenville. Ohio. 


I FEEL LIKE ANEW MAN 
SINCE I QUIT WEARING 
LEATHER PADS t HARD 1 
RUBBER CUSHIONS, 
BODY SPRINGS, I RON 
BARS AND LEG STRAP5- 
MY RUPTURE HASN'T t 


COME DOWN 


N MONTHS. 


_ 


UST 


WR 


TE 


TH 


NEW SCIENCE INSTITUTE- 
THEY'LL SEND YOU A FREE 
SAMPLE OF its material 
they ALSO SEND THEIR 
EFFICIENCY MODEL ON 
IO DAYS FREE TRIAL, 
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Given Up Hope for 
a College Education? 

This advertisement deals with facts— fatES on how to realize 
that dream of a college education- If you've never had such a 
dream you wptft read far. Hut if you've at some time or other 
set your hear: on a college educatson^-and found tack of money 
and lime blocking your Way— l ben this message spetls uppur- 
tunaty for you, 

A Degree for You 

There is a school iti Chicago- that rekindles 
the spark of ambition— a technical school 
tbaL brings to men of limited means, ibe 
great, chance to earn a college degree . . , 
to become really trained , . .in, less 
time . , , and With only half the usual 
expense. A school for men short on funds 
but long on ambition. 

These 4 Fields Pay Big 

The school is Chicago Technical College . , L specialiainjr in de- 
gree and diploma courses in Drafting. Engineering, Architecture 
Hpd Electricity. Training in -1 technical branches of opportu- 
nity ,, , the 4 fields that make a degree or diploma mean nwre 
in dollars mid cents than any other profession or branch of 
learnt rag. High grade training under the supervision of sperm I - 
i&ts and backed by the experience of this- £7 year old institution. 

Success for You - , . In Chicago 

Here in Chicago ihere is a world of opportunity for (he techni- 
cal student. Building activities going on all the time , . , Lhe 
engineering center of the nation , - . part time positions lo 
help pay expenses . . . good reasonably priced living accom- 

Our Free Blue Book 
Tells All' — Send for 
It Now! 


If a college education . . , a degree , , . the training thm will 
bring you success, recognition and happiness, means anything 
to you . , , then you will want this b0 page Tree Blue Book 
, „ , the book that shows yon why resident training at this 
school will put yuu way out in frunt. FiU in the coupon and 
send it now! This may be the opportunity that will change 
your whole life. You ' rc only gambling with 2c— the cost nF a 
stamp to get the coupon lo us. Will you take that chance? 

CWCAfi0 ggffif| cMlf6E 

Oept. K-78, Chicago Tech, B|dg, 

11£ East^eth^St., CHICAGO, ILL. 

CHECJ.ec- TEWUUL COLLEGE, hpl. K..JB, fi? t. 2Sili Snel, Cileatu 
I wb'ii h-, kiinw fi"w I On «*t n dtfFM at iripJ.i-nn tail It aotlh** E»Ib^ Ln Drift jnc. 

hpcirw#-r|( !L . Al'iT.ilprtnrv. nnd CI^-W-irKy In Inr. 1 i me- B nd .1 Inn rOrt.. Seii.il InB JMiT 
ULu£ H-iHrt, WHI.UI4L M i n:,* «, pj it , 


morlaufjos. 


Wf hdvt a plan for 

ttil’ti h Hd hai ci net finished 
high, school. Send che 
cdupoo— It bdflftt ell the 
flCth 



i.idfdw 


Ciiy. 


AMERICAN 

GASOLINE PRESSURE BURNERS 



World’s most 
complete line of 
jiRsoline burners 
and heating units* 
Sizes,. 2 inch diam- 
eter to 15 inch. 
Ideal for count- 
ies purposes, induct ri stl and domestic, requiring 
great volume of heat at low cost. Pressure 
tanks, fittings, etc* Write for inform atioru 


AMERICAN GAS MACHINE CO. 

Dept* H ALBERT LEA, MINN, 



AMY MAM CAN MAKE UlG MONEY putting 
this hca-ullfut Genuine Oul<I Leaf Emblem tin 
lUdutHMi-rfocX Merchants’ windows. Sells at 
Bight. Sue 0x9 inches. Runh nrdepi arc coining 
to m by wire and mail ttum uJI over the 0. S, 
Our latent anil iprcjidy fire* teat seller No 
capital nof experience nwi wired. WRITE 
NOW fur price and clrcuUr showing Emblem Eh 
exact slsse rind colons — sold, blue and bJacK— to 
ufc Ln Bemng it. 


CONSOLIDATED SIGN LETTER C0„ ’■'■"'c’t-.'r-o'Q*" 


No Ioke To Be Deaf 



*- EVERY DEAF PERSON KNOWS THAT 

rieotge P, Way made himself hear, after being deaf for 
2* years. With ArtLilciu! Ear rirut-nsi 
— hig own in vent Lun. He wore them 
day and night. They stopped head 
noises and ringing cars. They are 
In vkl hie and perfectly eftmtort&hlo. 

Mu ouu &GEti t Hem, write for his 
true story. ■ How T riot Heat and 
Made Myself Hear." Al^o book- 
let on J seiif ticks. Address 

Onrii P- W-ij 1 , Irw.. ij'ji ii.-.r’ mn.n n BuiiJj^r. De-Lrodt, MLcliiijiii 


mer otuitf ucar for 

I A Ttmua I 

j ■ ' i 



BOW LEGS? 

THSS fiAATER ( Pil'd ) 

Makes Trousers Hang Straight 
If Lcgi Bend In of Out 

Free Bo- ■kic-i— 'Plain Scs led £nveln[ie 

The T, Garter Co.* Dept, e 
South Befnlj. Ind. 


TRUSS USERS 

STUART’ 5 ADHESIF P LAP AO- PADS arc patents bly 

different— ‘being mechatticu-cheiriico a ppl L-ca Lorn — mndt* setf- 
aribe- ive purposely to keep the muscle -tonic called "FLA PAD" 
continuously applied io the affected part?,, and to minimize 
danger of slipping and. painful friction. The fabric is soft as 
velvet, and being adhesive— 


•—cl mgs 
closely 
to 
the 
body — ■ 



-"without 
straps, 
buckles or 
springs. 


Easy to apply, toniparatlvaly 
l<i ck pro live a it<$ Com fort a bln 

For almost a quarter century stacks of sworn testimonials from 
many different countries report success, without delay from 
work. Process of recovery natural . after which no 
furl her use for a mechanical support. Test of 
the remedial herbal factor "PLAPAO" sent you _ _ 

No charge tor it now or ever. Write name Cm coupon 
nod mail TODAY. 

Flapoo Co., 2(21 Stuart Bldg., St, Louis* Mo, 

Ka me ..... .......... 

Address, 

FREE — Trial Plapao— FREE 
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/VOW. A SHAVING 
MACHINE! 


NO MORE RAZOR 
B LAPIS TO BUYI 

K fieri cool alisivw forever —and no more 
binder tr> buy! Tliat k S ivhy []ii]ii<nj,w ni)ff 
use* thin Jim 117 me little sdiavmit machine. 
Up to i!G5 aha Vt-,3 froai L eilfi bind e a frequent 
rE|jiirt. Fits any Marie {including new t rillettej, 
LT Alika ordlrtury stroppnu. Oct Inventar'u an- 
ti sw trial orrer. aiao 'Trw ru^or’' prepoflition. 

AGENTS WANTED I 

imiker, full ur snare time. King made Wtf in 
one day. Hundreds cleans rut up big mcjjqey, 
Ask for selling mitIH. 

KftISS KROSS CORP., Dept. K-3714 

4f 8 Pcndklsn Ave. St. Loffi, Mo. 


SIM MONLY/^YOtj' 


SHOWING THIS COMBINED LINE! 

ratablJsb youraelf in a prnlltahle husin^ut 
Take ortlcra fur Rrand n<!w lints ul Tiles — 
Sid J l/Pf ri RH \ K - H UH r f: R y , ar^nd ill .-.p- 

niirMiAitv f.>r pineerc nicr* W c»rn mon*y f'lll tir npu, 
time. JSp 3 inmlmviil n-gi- i red. Aiisilc-r KK n iul 

tnmclpM wi'iipnMTidi ImimxI to you. AH^Ji.CrTEI.Y 
FREE. Wt i ! o TO- DA V! 

PUBLIC StftVICE MILLS 
SIS-JIMh&ml Dept. H -IT Wc-sl SnrTark, If. | 

Cm adit i* Office — 110 Qimdit 

I.O-Niirifl. (Jilt. 


i 


$6240 MADE BY CHAI SELLING O UR PENS 

No 1 . 10^ 3 In | fountain pen • pencil wit It compass, 

■'I r.ir. hpvillr »> lhh>. r rri I r rnD 

'■TP"d tW w*k\? far- !h- | , it 

L*rf JTC-Lrn ecUtu* iSi.mr [wm '' * 


Jifi. /Jl'| >1^14-. 


SEND ONLY 


rltt# 
pen. 

F fl T E: Wh oleale catalog 
snowing over last scutra. 

SPURS IMPORTING CO, 

S3d Nlaiji SL Ctmeuf Ctnter, Minn. 


MAKE AN ELECTRIC CLOCK F d EE 

(bo-lndwitla «rr ■mu' fiwyrftjj electric cfocfcs fot pluaft- 

urr in<t prndit. Semi far frst jjlan »nd d.ituki— Write today. . to — _ 

IVIIDLAND APPLIANCE CORPORATION PLAN 
Popt^mti, 325 H. MUHIgjn A*t. r Chicago. HI, 


How to Get into 

AVIATION and make good 


fit 




Of ill 1 i he Vo:n IToff- 
iii ll ri ii g rar l u d ted in a king 
gtK>d iii Av iatioEuinuny 
were in the saute posh 
tiun a year ago a a you arc now. They hud the 
ambition and determination to cuter this most 
profitable field ami make good. 

They selected this School because they knew 
Yon Hull man ri graduates are recognized in the 
Industry as outstandingly well trained. The 
training they sutured assured 1 hem of success. 
Th lit Is wh y thei r earl y d rea ms are a rca 1 izat io n* 
and they are now piloting* building and repair- 
ing airplanes , * f bolding responsible positions 
at good salaries. 

Y on I loffmann Courses generously exceed gov- 
err i me u t ret] u i runic nta. T ra ini ug ii g i vUii On Lute 
t y j jus u f p Lanes* and in ost mod ern a n d complete 
ground equipment at reasonable prices. If you 
need it* a liberal Time Payment Plan Is avail- 
able. Mail the coupon and learn bow to make 
your start on the road to a successful and 
prosperous Career- — 'N OW, 


. Limited oh iftejfamau* 
HJM Lit m hurt - Sty 

Lu\iit c irimrl. 


U. S, Dept, tif iliurnn rrert 
npp n?i*ed E#h oolfar Tm i..i- 
p OYt.L, ir'n- tied [ “um i?ie'f*f b mZ + 

I Y i i^n Ut t;rv » nJ 

Fly j'yifl 


Aeentw: I 2 carntw. aasorHid eolws on tll^piay atma. 

® Wonderful nslloni to doalcrs or dlrocc. rrlco 20, c, 

SfidJ 1th? fofflamnle anri wholpsile prJcei. IJoj.flic!. Grag ( 10. 2t>, 

COMB WF6. CQ .. 53 0 Elm Are.» L^Sueur Cent er , Minn. 


ll 17 T K L K G It A P H 
j wB IF M. J Moi 1 **! 1 <*!■ Rii^liO 

AT HOME .’SV’S.MFc Omulffropb 

I. -mill i~] | jLrlcIjf t'l hL[ In irscy* IqIhi uf dnnbvn, A'bhju nml f‘ ail - 
PObi/j. YffUl Fulurc |R SKCU H L. Atniiy Yu-Iihe Men, Iliild- 
LnjC Tmpuc-Ln.nl JaiIh. “-SihJi'I.i |2 7 tn (AA. C! n J ■ifl- , J-Tiiir, 

P*rtr>tBr.ph MU, C»-, feio g-_ 35 »h Sv W O, HT, 

on any book free. Write Popular 
Mechanics Press. Chicago, HI. 


Outdoor Opportunities 

How Lu rwl-m- rnljblis, kuIchjii ]il|v-. milc>L silver toxei, 

fem-t*. white rjits. will t& mice, doss, can fuln^xts* t'ljwvstunr. 
bantams. caaaxlBN. berw. i]m.Hnrffljms, EliLsenc anti golden 

seal for VTv/U. Practical 2GfJ-puge book with. 1 £0 llluiitrailaus. 
iv i El fuj Kfiir n o ei„ wism pciKUuan tiaiun you the iJhcknee. 
paF hlrn $J plijte the ]J(Kitiig#. 

POPULAR MECHANICS PRESS 

Roam P 7 200 E. Ontario St. CHICAGO 


Von Hoffmann 


J 32 Lambert- S l Louis Firing Fields St* Louis, Mo 

, 

] Ion Hoffmann Airrmli M-IhmiI i 


S'lLl Liirnlh r! -St L-.mi - h'lvinx k'h 111 
5t. Loo in, Missouri. MAIL TODAY 


jVa pie 

Address ...... 



Ac?e 

i ) FLYIMJ CUUKhSL 


[ ) WELDING LDUHSIl 


State, 

/ at.n l a teriigted in 
) MliCHANIGS COURSE 

) home; study 


, 1 
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They’re always looking 
for Bill when ihe 


crowd gathers 


"Whore in the deuoc is Bill? It's like :i funeral Lore. Gosh, 
:F I could piny an accordion like that boy. I'd charge- you Fellowa 
for cntertainm-Mlt. 

" Remember whfn he first cmic to college? What a ' wash 

rjut' we lhmigi.it in - wru*. Hn didn't tin i iu t for itlhlntieH nr 

anything, But, Oh. Boy, when hn took out that accordion 
of his and started to play! He sure can make it. talk and he 
says he’s only played it tor at couple of months. Lucky guy, 
he nuiy not be able to play basketball— but hr goes every place 
with the team and gets his expenses paid, too. Did you hear 
hiii i play between quarters ut r J i I thh t game? 

'■ 1 wouldn't hr at nil Surprised if he wn.n voted the Most 
Popular Fellow in the cLi-s tfii* year. lie’s a fine chap all 
right, but ilo one would ever have known it it it wasn’t for 

that, accordion of his,'" 



Bill Now! 


Mothing like an necordi on to 
pot you in the lime-light — 
i n ft C la-^S by y nurse |t' r T he 

crazi 1 for this fascinating 
i a i bf rimient is swcupi aa % the 
country. Music dealers 
s.ny they hfive never see A 
such enthuainsm for n 
mimical instrument before. 
On the radio, im ihu stage, 
:i the dance orchectrn and for 
tertuinment, the 
all the rage, 
lore boys end 
Girl* ere play mg it. ,Juht the thing to 
n mice you popu la r a t part i cs . It s r H ooh t o left rn . Not iincher 
needed. The Free Instruction Book teiU yon the simplified 
v. ay „ A m I i c ‘s e: isy ( o ow n on e — lb ■ I 1 Tier A cron tj on h-. the wnr Id's 
best, lire priced OS Low n* S c d- Mail coupon for FREE ciimlog 
Giving full informatiori about Iluhner Accordionis — Free 
Instruction Book with each instrument. 


HOHNER ACCORDIONS 

I M. H(ihner. lm... ti t E. l&ih Street, 

| IOU.Pit, New Vurk ! 

| Pte^se send me your eafatoE of 1 loti net Accordions. | 

| Name — ^ . ( 

I Address... ....... , ♦ ...... \ 



with the 
flfljh and snappy 

■ - . - mfte that mark Ludwig 

tlrujna you aocm rind yourself 
'fn the big pay etas*, Chcisca by "biR 
time'" professionals the world over. 
Ludwig bril.i p ace s-tvd ei^y-playjpff qv ail ties 
ipftire popularity pnd faster progress. 

Trial 0£fr*. Ea*v FoymfJtf*. Get into the fctg mimey 
row with Ludwig Drums. You can l?»m eiL-iity with 
Ludwig’s simple (-instructor, Send for liternEurt 
and details, no obligation. 


IlirKK & lliDWIC . 

| ho> Ludwig rtuilding. 1611-27 No. Lincoln Street I 
[ CHICAGO, ILLINOIS J 


RAISE CHINCHILLA 


V RAISE 

Aft AND t 

- aW FUR 1 

. 

t! /ntirn 


AND New ZEALAND WHITE 

FUR RABBITS 

jna ■fi>l 3 m»|nE jipLS'i* cue iul riii-.*; 

avertur* IS 2ulu« 

eh . Is: u. t .u. 1 1 


me 

book .Fatah . w 

tnU (nhl rai-r. xl^i> Vrijiv : r Fur Farm IlkE nw- 
#fn>r ttlltbff* (o- nJra rulbim 2 -r big prodlM, all for IWc. A'W r*?rt 

Om&QW EHTERPRISE CQ.. H-gi. inn Halm c a Pjfh, Kin to url 



MAKE MONEY RAISING SQUABS 

t K ciown. llreottcrs shipped every where, 1 
, U'hltE Kings a specialty. All of he* 

breed*. Send IQ Ctifcr 32 pagvfatalcq and price I lit. 

Allston Squab Co. Illotoi^'mIiSs! 

SQUAB BOOK. FREE 

Dreed I'RsHjtisbs fn-i 1 rlefi trade, Srildbyhilllicni 
fur tn c *rv 1 1 i an ci dekens. tv rit e for free g« 
book telling how todo Lt and how to prirrtt by 
new Heirs met hud . 

PLYMOUTH ROCK SQUAB CO. 
«34 U 5 i»tl H»trim Hi*M 4 n 4 «, «m, 

rocr tree 



HOWDui' 

25 

L * KE .i . . w 1 , 

M* 

I 11 1 S ^ > - .* a N 1 




r?\ 



No reason why you shouldn’t* Easy 
Lessons show you how. 5 days 1 free 
trial in your own home* A year to pay. 

The whole world seems different when you learn 
to play and nowy^Jt can play the most spectac- 
ular of all inFt-ruiueuts— the Deaffan Xyloriraba. No long 
waitinfL N-n nnser or lip exercise*. No tirestnnfi practice, 
Start to play the very Jir-sf day even if you can't read a note 
of music right now. Soon you'll be the “bit" of every 
party. Maybe, like the Musical Hallmans (.Reading* Pa j 
you'll make S&5 a week spare time, 

flur Ritr FR FF Rntikr :i!l about the free trial 
uurbigrnLt book offerT Lhc eagir i e5Som , the 

wonderful payment plan. Nocost or obligation —send in 

coupon today. 

J. c, Dugan, Inc-, PtpL CBI, 1770 BcHlW flu#., Chlcaga 

Stile) me, without obliRutlon, full ttr tails o-t Free Trial -ailcram) 

■,:'n-v [ 2 u j!n-i L ut iiliLiiuE the ] j L'Li f.; j tj l X ylurnAltu. 


,-T J.j'r.fj.it. __ 
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GANGWAY f 

So r Strong Men" 

Weaklings Stand Aside 

Be defiant, courageous, 

MANLY! 

You won’t bn regarded DEit real man 
if you are a nervous, 

fidgoi in-g grouch — slinking' 
afraid of your nhadow, timid in 
company; sa I Low-coin plexi oned , 

pimply -fa erri — with shifting, cow- 
ardly cy«a; round-shouldered, with 

Unsteady step; .1 cold, qlaiyimy grip 

— lacking pep, punch or personality 
1 — you (imply won't get anywhere. 
Fellows of this type arc not wanted. 
If you are a weakling, nir.kly. ntrV" 
out and always peKimidk — you 
will fe-e-I your inferiority wherever 
you go. Men will shun you. 
Women will not be attracted to 
you, Ev-en dogs, will bark at you! 

It it the penalty you pay for weak- 
ntm! — but you won't have to pay 
this price if you will face I he facts 
and make up your mind you are 
going to go to the mat with ill- 
health and fight to a finish, lt h * 
up to you -to you alone. You cart 
overcome weakness. 

STRONGFORTKSM 

Creates New Energy & Strength 

Through STRGNGFORTISM men all over the world 
have been rejuvenated and restored to health and 
strength after they have suffered untold mental and 
physical horrors as the inevitable result of neglecting 
the body, excesses, fast living, and abuse of their 
physical power- . 

BTftOMGFO ftTlS-M has a record unparalleled — there tl PO 
other iy r tern, or method, or course that com jiore" with It in, 
restoring impaired human beLnsa to health and ulfePstli. 
STRONCFORTISM begins at the source to create new energy 
and strength by utilising Nature’s force* ltie«iifi(olly lit 
buifda up th* internal mUKtiltr systyro fir*t r increaiinir yo-ur 
energy and starnina, Fstemal muscular rievtliipmtnl follows 
quickly and you become a new man inside and out-**-* fdlov 
to br Jrtckoned with and envied wherever you j(h 

I Want to Send You MY FREE BOOK 

This book of many pa-ges and dozens of picture* tell* of my 
wonderful experience — and then, bow STRONG FOR .ITSVt 
was svolved. 

‘Tromotwn and Conservation of Health, Strength and Mental 
Energy" point* the way from disease *nd weakness to health 
and strength. It js priceless, 1'IJ send it to you on request 
f'SEE. Write for your copy today. 



STRONG FORT 

Builder of Men 


LIONEL SIRONCFORT. DIRECTOR. 

Physical anti Health Specialist for Ot^r JD Keart 

Dept, GO, NEWARK, NEW JERSEY, U. S, A. 

- — -» “ — — Send This Coupon — — — 

FREE CONFIDENTIAL CONSULTATION 

Mr. Lionel SUongfort, Strortirfort Institute, Drpt, $), 
Newat k . ft". J- — Please lend nir absolutely free my copy of 
your book, ’’Promotion and Conservation of Health, Strength 
and Mental Energy." 1 have marked before the Subjects 
In whioh 1 (in interested. 

..Catarrh * .Constipation 

. , Cold* . . Rheumatism 

, . Asthma . .Nervousness 

. ,Ov+rweL«ht 
< -Weak Hack 
. .Weak Eyes 
. . Short Breath 
, .Weak Heart 


, .Headache 
. . Rupture 
. . Thinned 
. , Pimples 
. . Insomnia 
Other Ailments 
Nante, ,, , , . . 


, t.i*ny Troubles 
.Round Shnuldm 
.Stomach Disord era 
.Increased Height 
. Muscular 

Development 

.Great Strength 


Aft... , . . Occupation . 
Street 

City. .... ....... 



Don? tell me 

You never had a chance! 


* J Potnt years ago you and I worked at the same 
bench. I realized that to get ahead I needed spe- 
cial training, and decided to let the International 
Correspondence Schools help me, I wanted you to 
do the same, but you said, ‘Aw, forget It T Yon had 
the same chance I had T but you turned it down. 
No, Jim, you can’t expect more money until you've 
trained yourself to handle bigger work.” 

There an? Tnta of in die world — in st ores, factories, 

offices, everywhere. Are you cne of Ultfil? Wake up [ J-.v^ry 

time you see an I. C. S. coupon your chance is staring you in 
the Face. Don't turn it down. 

Right now over 18-0,000 men and women are preparing them- 
fietvES lor bigger jobs and belter pay through I. C. 5. courses. 
You can join them and gel in line for promotion. Mark 
and mail this coupon^ and find out how. 


IhTliRNAriDN AL CORRESPONDENCE SCHOOLS 

"Tie t'nicrcrsdl L'nii; lt ji tjp* 

D4x 5&S4-F* $tf*nt&a. Penis. 

WEttmit c&fS or GbUpraUen, tileaso fund me n copy fit ymir bnbfc, 
let. “Who Wins find Wtiy,’ 1 and full UartlcuEars about llm Mibjevi 
Wj&t lvlskfr 1 hare UdiL'jJ £; 

TECHNICAL AND INDUSTRIAL COURSES 


n -I rrhl tflet 
O Architectural Draft grain 

B Butldin.fr EsttinjtLnff 
Wuwl Mill working 
T it-vnlTitotifr and Builder 
D ^ r Uri un t I >rafl9«)*n 
QjKinjfiii-.it Hus trietr 
“Fieri do wiring 

Kkctrinii Enslnwr 
KkiMrtr! E,i cDrSn^T 
H"i*r-iSiiK. tMyetrlc find ffai 
tti-arilrur Khoii Itluc prints 
lVh'.L'rfii'h Engineer 
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R. Q, Kcl3, Operating Television Theater Projector, Showing How the Picture Is Projected from Back- 
stage; beside the Screen Are LoOd Speakers for Reproducing- Accompanying Radio Voice 


A DA k KEN ED theater, a curtain pulled 
1 1 hack to reveal a screen. sin Toot high 
and seven feet long — forty- two square 
feet of silvery wall- — and the world's first 
talking television show in a regular theater 
was on, 

'The projection apparatus was behind 
the screen and, not in tile rear of the 
theater as with the movies. On the deft 
side of the stage, a green spotlight shed 
its ghostly glow over an announcer stand- 
ing beside a microphone. Then out of 
the dark boomed a voice: 

"is that yon. Trainer?** 

“Here we arc! ,; ' 

Merrill Trainer’s moon face, wearing a 
broad grin, double its actual si/.e, flashed 
on the screen. 

“Let's see some smoke," commanded 
the stage announcer. “Light a cigaret ! Tl 

Trainer , who was more than a mile 
away, listening through a telephone, al- 
though his voice came back to us loud 
enough to be heard all over the 2,500- 
seat theater, was seen to light a cigaret 


and puff vigorously. A cloud of smoke 
filled the upper half of the screen. 

As the master of ceremonies, Trainer 
then introduced several vaudeville teams 
and soloists. The team partners also 
were separated by the distance between 
the theater and the improvised laboratory 
studio. Yet they enjoyed an instanta- 
neous exchange of thoughts, so that it 
was possible for them to sing synchro- 
notisly, as if both stood on the stage be- 
fore the audience. 

The significance of television in the 
realm of entertainment became still 
clearer, when an orchestral leader, John 
Gamble, gave the title of four selections 
to his musicians in the orchestra pit. And 
lifting his baton, they saw him order the 
first chord of music. From the distant 
laboratory. Gamble conducted bis men 
with no more difficulty than if be had 
been in the theater. The crucial test of 
his conduct in g and the synchronism of 
Dr. K. ¥. W, AlexandersonY apparatus 
came when the orchestra played a cuckoo 
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they were entertained 
by w avelengths and 
lenses,. What the show- 
man calls "emotive force” 
came out into the theater. 
Those who sat before the 
television screen were 
moved by t lie symbols of 
laughter and pathos. 

Brought to the finale, 
audience and spectators 
were escorted backstage. 
The television projector 
is a vivid arc light in- 
closed in metal. As it 
comes out of the illumi- 
nating c h amber, the 
beam of light is con- 
densed to a pencil's diam- 
eter, It passes through 
a tiny aperture in the 
diaphragm, then through 
a water cell. Now it 
reaches the vital stage 
in the Alexander son sys- 
tem of television. After 
coming nut of the water 
cell and polarising 
prisms, the beam meets 
a wonderful device— in- 
vented by Dr. August 
Karo his. of Leipzig* Ger- 
many — popularly called 
a "light valve.*' 

The K a r o 1 tt s cell 
makes life-size television 
possible. It has the abil- 
ity to turn an intense 
beam of light on and off 
at high speed. Another 
explanation describes the 
cell as a flask filled with 
nitrobenzol, which liter- 
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ratus. and Detail of the Receiving Layout 


so Jig, Gamble alternated with the drum- 
mer and pianist in blowing out notes such 
as cuckoos sing* 

Save for one slight interruption p the pro- 
gram co n i i n u e d for over an hour. T h e au d i - 
ence heard and saw mezzo sopranos, come- 
dians, mo nolo gists, as w ell as Gamble and 
Trainer. Everybody lost interest In the 
mechanics of television ; the realism was 
convincing enough to make them forget 


ally twists a beam of 
light. In the Alexander- 
son system the Karohts 
valve displaces the neon tube, used in 
other systems of television. Its role in 
television is similar to the loud speaker’s 
in radio receiving. 

The subject to be "televised"' stands be- 
fore a rectangular opening, each side of 
which lias a photo-electric cell. On the 
outside of the studio wall stands a four- 
legged apparatus supporting a scanning 
disk* about the size of a bicycle wheel, a 
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synchronized motor and ail arc light in- 
cased in metal. This scanning disk, un- 
like the one at the theater, does not con- 
tain lenses in its forty-eight apertures* 

The openings are just plain holes and the 
disk rotates at a speed which allows 40.1100 
apertures to pass before the lamp beam 
in one minute. 

From where he stands* the subject secs 
a flickering light coming through a two- 
inch aperture. At most, the illumination 
falling on the subject is very dim. In 
fact, be is plunged into almost complete 
darkness. But since no actor likes to per- 
form under such conditions, Doctor Alex- 
anderson was faced by a real problem un- 
til he devised a method of illuminating the 
tiny studio, the use of dull blue in can 
descent lamps making it possible to in- 
crease the illumination. Since blue neu-°** 
tralizes the orange gelatin covering the^ 
photo cells, the vital pulsations suffer no ^ 
interference. S DwnonsitafcSng Automatic Raking Machice That Cooks 

~ V Tbi'ee J?ati wakes a Minute 

Several broadcasters are now sending^ 


out television signals* and they are uemg < AUTOMATIC FLAPJACK COOKER 
received hundreds of miles away. Rut BAKES THREE A MINUTE 

they are merely silhouettes a few inches o 

high. Attempts to broadcast halftone *g Turning out flapjacks or hot cakes at 
images over long distances are still tin sue- the rate of three a minute* an automatic 


cessful, according to Doctor Alexauder- 
sott. It is difficult enough lo send a tele- 
vision “still/' but if moving figures arc at- 
tempted, the reception is blurred* With- 
out making absolute predictions, he does* 
however, hold forth hope. 

The General Electric laboratories are 
in constant communication with the 
short-wave station VK2ME, at Sydney, 
Australia. Recently, a world's record for 
television reception was established when 
the Schenectady short-wave station trans- 
mitted a black rectangular design on a 
white postcard. 


Almost instan- 
taneously, the 
design was re- 
broadcast b v 
VK2ME on a 
wavelength of 
J8.8 meters and 
received in 
Sclrencctad v. 
the complete 
circuit requir- 
ing about one- 
fourth second. 


pancake- baking machine does everything 
but serve the finished product. The big 
griddle* shaped like a huge hourglass, 
pours out the batter, bakes one side and 
turns the cake to complete the baking* It 
Is intended for Use particularly in restau- 
rants and hotels. 


BIG WAX MODEL OF HUMAN EAR 

O 2 (.-IN hygiene museum 

Otic of the interesting exhibits in the 
recently opened German hygie ne museum 

in Dresden is 


a. huge model 

of the human 
ear made of 
w a x . T h e 
model shows 
every organ in- 
volved in the 
sense of hear- 
ing* making it 
easy to under- 
s t a n d h o w 
s o u n d w .ives 


Model of it u min Eir Compared with Sint of Mill's He^jJ JWaCll the bfiiiu* 

mi oiM (jZJz' 
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Wood Caricatures oF Paul Whiteman and George Her- 
nard Shaw Show Move] Technique of Austrian Artist 

CARICATURES IN WOOD SHOW 
SKILL OF ARTIST 

features of famous persons are pre- 
sented ffrxrrrftd- hv a craftsm an in Vienna, 
Austria, who carves and paints his figures 
in a distinctive manner, i he accompany- 
ing busts of Ceorge Reman! Shaw and 
Paul Whiteman illustrate the character 
of his work. 


periodicity of the vibrations can be 
changed by adding a weight to the han- 
dle or by lengthening or shortening the 
projecting part of the instrument. This 
shows why a car with longer wheelbase 
will have a less angular deflection when 
passing over a given bump. In the usual 
car with send elliptic springs, those at the 
front arc usually much stitTer than those 
at the rear, because flexible front springs 
would -make steering more difficult, and 
the rear springing is more important 
than the front because the passengers 
usually occupy the rear half of the car. 
The disadvantage of this is that a car so 
adjusted usually pivots at a point well 
toward the dash or even ahead of it, thus 
causing greater bounce in the rear seat. 
Properly adjusted shock absorbers, which 
.should act as dampers without interfering 
with the flexibility of the springs, can be 
installed to counteract much of the un- 
pleasant bounce in the back seat. 


JARS OF WALKING ARE GUIDE 
^0*. TO AUTO COMFORT 

Automotive engineers have found that 
a rate of vibration of about ninety a min- 
ute, the same as the num- 
ber of steps a man takes 
in the same time while 
walking at normal strides 
three miles an hour, is 
the most comfortable for 
the springing system of 
the average car. A slower 
rate may produce a feel- 
ing of seasickness, while 
faster action scents 
harsh. Many factors en- 
ter into the spring adjust- 
ments, but some of the 
chief principles involved 
are apparent in flipping 
a common table knife 
when the blade is held 
firmly, flat on the table, 
and the handle bent 
down and released, The 


STAIRWAY IN LINER'S FUNNEL 
LEADS TO LOOKOUT ^ 

While modern motor-driven liners do 
not require funnels, smokestacks are still 
built into the vessels because it lias been 
found that passengers expect them. On _ 
oil and coal-burning ships, “dummy" \ 
stacks are sometimes used to serve other 
purposes* One funnel on the S. S. “La- 
fayette," new transatlantic liner, has apiat- 


*0 




Looking Down on funnel ol £■, £ 


Observation 
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form inside it a few feet 
from 1 lie top and an in- 
side stairway leading to 
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the funnel mouth, where 
passengers gain a view 
of the vessel and sur- 
rounding' sea. Several 
ventilator openings also 
are located in the top of 
the big smokestack a> 
well as a siren which can 
be u s e d f o r so u n d mg 
warning signals* 


* USEFUL CHEMICALS 
ROM WATER IN 
OIL WELLS Z & 


'dT - t 

* 4 Salt-water waste that 
A^Hterei o fore has inter- 
^TXfe red with oil drilling op- 
5 j § ^erations and polluted 
< pi ^stream s„ is being sa 1 - 
jVctired for the valuable 


fa Jt-i t*CC * 

Fighting a Riot with the Armored Tank That Shoots Powerful Streams of 


chemicals it contains at 
one of the Oklahoma fields. Sodium, cal- 
cium and magnesium chlorides are among 
he chemicals obtained,, the treatment and 
reclamation processes being simple and 
inexpensive. From a barrel of salt water 
more than IQfJ pounds of solids are ex- 


Watcr Instead of Bullets 


ANTI-RIOT CAR SHOOTS WATER 
FROM ARMORED TANK 


tracted. mricli of it iodine. ; . j ear is an anuuiX'.l water tank on wliee 

,C 11^ M f V t" ‘ Ji ^'■’kW* ca p a | 1 | c of shooting water at tremendot 
ROLLER SHARPENER FOR RAZORS Pressnre. Each car has a capacity < 


Berlin's police department lias been 
equipped with a number of anti-riot auto- 
mobiles to dispel unrulv crowds. The 

Is 

ndous 
o f 


BLADES 


fifty-six gallons and the turret, resembling 
^s^lliaE on war tanks, is so arranged that 


water can be thrown in auv direction. 


BOTTLE CAPPER ALSO SERVES 


H 


AS CONTAINER OPENER 

ill 

with metal balls ^downward motion of a lever a small and 
between vvhicli^^rompact bottle capper row is available 
the Made is slipped filial is extremely simple to operate. A 
and drawn backlfcap is inserted at 
and forth to pro- he top and the 


ducc an effective edge. The unit occu-^ievfii is pressed 
pies but little space, is always, ready for 'down to seal 


service and requires no skill to operate. 


CPa tent papers today simply hear a fac- 
simile .signature of ihc.-eommissioncr r £ 
patents, but, early^in the last 
every one was Individually signed by 
the p re s i d e tr j a ti . I the sec re t a r y o f s t a 1 1 1 


b o 1 1 
any sixe 
height. It 
claimed not 


break bottle tops 
and. as an added 
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convenience, the lever 

can be used as a bottle opener. / 
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PLANE HITCHED TO DIRIGIBLE BY HOOK IN FLIGHT 





p.j v . Prr It-n n r Conficetini: tvith 
X,/ the "Los Angclcss” in F Sight 
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Mooring an airplane 
to a dirigible while Until 
craft are in flight was 
again successfully sit- 
com pi ished recently 
when a navy biplane was 
hitched to the "Los An- 
geles/* flying over Lakc- 
hurst* The airship is 
equipped with an adjust- 
able hook or mooring 


bar on a hinged steel 
frame which is lowered 
from the underside of 
the big bag. Pilots of the 
plane have to exercise 
great care in making the 
contact, for a false ma- 
neuver would result tn 
serious damage to the 
plane or its propeller, or 
to the dirigible* 
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HEAT RADIATED BY EARTH 
NEW WEATHER GAUGE 


What the weather is likely to be may be 
accurately told a year in advance through 
measuring the amount of heat radiated 
by the earth, a scientific feat now being 
accomplished for the first time in history. 
For many years, it has been possible to 
gauge the amount of heat radiated by the 
>1111, blit the other factor, one considered 
highly important as affecting weather 
changes — the amount of heat that the 
earth sends hack — has been largely a mat- 
ter of guesswork* In this latest activity 
of science* the airplane is playing an im- 
portant part, as it has in other fields of 
research. On cloudy days, army pilots 

C/Jt <Wvvu^i*-M 



take off from Bolling field!, under the su- 
pervision of meteorologists from the 
weather bureau, with an instrument at- 
tached to the side of the cockpit of their 
planes. It is a photometer, so adjusted 
that it records a comparison of reflection 
between the sky illumination and the 
ground reflection. Cloudy days arc chosen 
for the work because, under such condi- 
tions, the radiation from the sun is more 
nearly excluded and it is possible to de- 
termine more accurately the amount of 
heat being given off by the earth. The 
airplane permits these measurements at 
different altitudes and over a wide area* 
Another instrument being used for the 
radiation research is one that measures 
tire amount of heat given off by the earth 
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at night when it is cooling oh. 
Scientists believe that when they 
have an index as \it the anumui 
of radiation from the earth, they 
will be able more accurately to 
locate turbulent centers that give 
rise to storms and other weather 
conditions. 


FLOWERPOTS ARE USED 
TO PRODUCE MUSICS 3 I 

Musical flowerpots featured an 
exhibit of odd instruments made 
by Chicago school children re- 
cently, Hung upside down by 
wires from a rack, the pots, of 
cliff erciv sixes and different thick- 
nesses,, produced melodious notes 
when lipped with padded ham- 
mers. Among the other articles 
displayed were Chinese chimes 
made Com brass tubing cut into 
different lengths, a drum and 
tarn In i 
skin si 
an El 
metal 

wood L' 

b tan 

hang A 


Sand-end -Cetnimt Model of Cathedral Which Contains Small 
Chimes Opiated by a Keyboard 


FIVE -FOOT CATHEDRAL MODEL 
OF CEMENT AND SAND 


Constructed entirely of cement nibbed 
with sand* a model of a cathedral, (lye feet 
and ten inches high and eight ipeft long, 
has been made b_v a stu dent at Cambridge 
university in England. The central tower 
contains a peal of five bells which can be 
chimed by means of a keyboard, and a ti- 
nt her tower holds a clock that runs. One 
front is patterned after a cathedral in 
England. 


DEMAND FOR COWBOY BOOTS 
KEEPS FIRM BUSY Q L 


From 15,000 to 18,000 pairs of cowboy 
boots are manufactured annually by a 
Kansas firm that keeps forty persons busy 
supplying the demand to cowboys, *‘dude" 
ranchers, stockmen and some farmers 
who prefer this style of footwear. A 
few arc sold to circuses, rodeos and other 
exhibitions. Some patrons insist on elab- 
orate bools and for them a special grade, 

costing S&5 a pajriis provided, y 
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Playing a Time on Flowerpots; One of the Unusual 
Muskal Instruments Made by School Children 
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front a shallow seat for 
ill e pupil. The rudder 
controls for (he feet and 
the slick are the same, 
and in tile same relative 
positions, white the low 
altitude to which thin 
glider is allowed to rise 
takes all danger out of 
the first and most im- 
portant part of training. 

1 took my seat in the 


<7WV^ 

title, though only 
Sixteen years old. is the holder of 4 glidtr pilot*' a 
lircnsE which he won with less than six months" 
training. 






V\ THEN 1 started to learn how to fly a 
glider, the instructors put me at 
what they called "ground work/ - In this 
I learned how a primary glider is put 
together, what each part is made of, and 
why it stays up in the air. Then 1 was 
placed in the Tittle seat of this elementary 
airship and taught to run it on the ground. 
Afterward, I flew a sailplane and ob- 
tained my license as a pilot 

As I look down from the cockpit of a 
sailplane, soaring 200 feet or more above 
the earth, ] remember with a laugh the 
doubts which filled my mind the first 
time 1 sat in that training glider and 
grasped rhe stick in my hand. The pri- 
mary training glider is far from the beau- 
tiful thing the sailplane is, for it con- 
suls mainly of a steel skeleton to which 


wings are fastened, and having out in 


■‘All Ready,"* Shouts Bud Uerl From Ccekpil *t Sail- 
planer Bdow, Pcr3 Directing Wing Aisenibiy 
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wing, put there for the express / 


purpose ot overcoming what- 
ever fear may be in the mind 
of the pupil, and of giving him 
a more open point from which 
to steer than h provided in the 
cockpit of the sailplane. Lind- 
bergh. field, at San Diego, where 
I took these first lessons, offers 
a level surface some 3,000 feet 

long; by 1,000 feet wide, The 

primary training glider, resting 
on the ground, with me in the 
-eat. faced the wind. blowing in 
from the west, and the nose of 
l he glider was connected by 
>ome 20G feet of half-inch rope 
with an automobile standing 
about that distance ahead of me. 

1 was told not to move the 
stick, which was in my right 
baud, but to steer — with my 
feet on the rudder bar— directly 
in the wake of the automobile. 
If 1 had pulled back on the 
stick, I would have gone into 
the air; if I had shoved it for- 
ward, [ might have driven the 
nose down into the earth. So 
I held it in neutral, while the 
automobile rolled along down 
the held at twelve to fifteen 
miles an hour. Tile glider 



Asacmbtinp th* S i H lry- Fod l Wings, and the Cinder Enthusiast 
Wearing New Sweater Which Goes With Hi* License 
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Demon si rating Proper Position for Flight in Primary Training Glider ; Steer* 
ing Is Done with Feet through Rudder Controls 


which remains on the ground all the time 
in these primary lesson*, slipped a liitle 
to the right, I gave it the left rudder, 
that is* shoved out with my left foot* 
hut pressed too hard, and, in a moment, 
I was slipping away to the left of the car, 
Then i turned it to the right and straight- 
ened out, only to go too far again p when 
I shoved hack to the left, and by this time 
was swinging from side to side, “oscil- 
lating'' as the pilots call it. I was over- 


controlling, and the trail 
of the little rubber-tired 
wheels on the glider 
looked like a series of 
the letter “Z," rather ir- 
regularly drawn down 
the field. 

Oil the second run, 
with a little more in- 
struction from Hawley 
Bowhis, my teacher, 1 
“dampened out" the ten- 
dency to over control, 
and followed the auto- 
mobile in a very nearly 
straight line for the full 
length of the field. When 
I came to the end of the 
tow, the men in the car 
lifted l lie tail of the 
hooked it to the 
hack of tiie automobile, 
and towed me backward 
to the starting point, 
Then I was shown how 
to use the control stick 
by moving it forward 
and backward and rais- 
ing and lowering the tail, 
while being towed across 
the field. The wheels did 
not leave the ground as 
yet, but 1 worked at this 
until 1 was able to keep 
the tail in level flight position while run- 
ning on the ground, and while guiding 
the glider with the foot rudder bar in 
a straight line behind the tow car. 

When T had learned how to do all these 
thing's, regardless of the speed of the 
automobile, my instructors taught me 
lateral control, that is, the keeping of 
balance while running up and down the 
field, by moving the stick sideways. There 
I began to get the “feel" of balance, a 


gO MANY requests have been received for plans from which to build gliders 
that Popular Mechanics wishes to call the attention of its readers to the ad- 
vice of the National Glider association, which is: “Don't." A glider is an air- 
plane in every sense of the word, less a motor, and only persons experienced in 
the construction of aircraft should attempt to build one. ft takes as much skill 
to construct a glider as it does a motored plane, so it is best for beginners to 
purchase their equipment from a competent manufacturer. — The Editor. 
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f-et j l i iijr which beecntics 
automatic: ns the pupil 
p r o g r c s s cs in fi i n g 
gliders. I imagine this is 
an essential to power- 
plane hying, and 1 know 
that I got it on the 
ground, by running the 
primary training glider 
across Lindbergh held 
until I could steer accu- 
rately, keep the tail up 
in Slight position and 
mat main the even bal- 
ance of the machine 
again M the wind, even 
when towed in a curve. 

With the fifth lesson, 
the length of the tow 
rope was increased, and 
the low car driven some- 
what faster. I found my- 
self leaving the ground, 
and by working the controls and the ".tick 
ns I had been taught, T was able to keep 
the glider on an even keel, flying, really 
flying, about four or five feet above the 
earth. When the car slowed, my first 
landing was bumpy, but in the third trial 
at towed flight, I was able to bring the 
"ship’ down easily and slowly and trun- 
dle it to a stop, and even turn it about, 
with the nose in the right direction for 
the next tow. 

When I had progressed sufficiently to 
keep the glider flying at forty or fifty feet 


^ 


Bdng Towed in a Primary Training Glider, and Sailing Smoothly Along; 
Note the Differences in Thctc Two Gliders 

above the ground, the driver of the tow 
car suddenly released the rope, when we 
were about three-quarters of the way 
down the field, leaving tnc to land with- 
out the confidential, though mainly im- 
aginary, support of the tow line, I landed, 
kept the glider right side up, with the 
wings evenly balanced, made the turn and 
came up smiling from my first free (light. 
I felt literally "like a birch” and right 
there gliding assumed for me a far greater 
attraction as a sport than baseball, font- 
ball, tennis or any other game I ever 
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Perl, in His Sailplane* Skimming Oul over Mission 
Bay, and. Below, Aa^embliTi^ H«g« Judder 


played. The further T have progressed 
t t i living sailplanes, the stronger this feel- 
ing has become — that here is an individual 
sport which any healthy American boy 
can learn to p1ay T which leads to a definite 
goal, the ability to fly a power plane, and 
meanwhile offers a fascinating pastime. 

In order to fly the primary training 
glider, it is necessary that the pupil learn 
the handling of the controls, first on Lhe 
ground and then in the air: second, that 
he or she acquire a sense of balance, the 
* J feel of the air/' along with co-ordination 
of eye and hand and loot, judgment of dis- 
tance while moving on land or in the air; 
and, third, precision and quickness of mo- 
tion, until what you might call “the dy- 
ing Habit 1 ' becomes almost involuntary. 
Some boys and girls acquire these quali- 
fications more quickly than others, hut 
it seems to me there is nothing to prevent 
any healthy boy or girl from learning to 
fly a glider correctly and safely. 


MOUNTAINS CAUSED BY “PUFFS” 
J P r FROM INSIDE EARTH? 



That the mountains are the results of 
tremendous “puffs” of internal energy 
from the earth at intervals of millions of 
years, is the suggestion of Prof. A , C. 
bane, head of the geology depart mcHT - 
of Tufts College, One way of checking 
on the idea would be to examine the sup- 


posed cycles of the puffing phenomenon 
to determine if they have about the length 
indicated, twenty-four million years, Pro- 
fessor Lane explains. It is possible to 
estimate roughly the age of mountain 
ranges. For instance, the Rockies and 


the Himalayas are younger systems, while 
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the Appalachians and the mountains 
around Lake Superior have been beveled 
off until they have been reduced to com- 
paratively low altitudes. Scientists esti- 
mate that 15,000 feet of strata have been 
removed from the region of the Rockies 
anti the Grand Canyon of the Colorado in 
the last two periods at a rate of approx- 
imately one foot in 3,000 years. This 
would make the length of the cycles from 
forty- five to sixty million years. 


FASTEST CRUISER IN U* S. NAVY 
CARRIES AIRPLANE FLEET, ^ ° 

The U. S ^S. “Salt Lake City” is 'the 
latest and^fastest addition to tlTe^fnited 
States navy, its powerful engines and trim 
lines affording exceptional speed* Be- 
sides the latest equipment of all kinds, 
the vessel is fitted to carry airplanes and 
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Adjustable Reading Lamp with Rack That 
Books, Magazines and an Ash Tray 


Holds 


BRACKET READING LAMP HOLDS 
BOOK AND ASH TRAY 


launch them from the deck. Cruisers arc 
generally less heavily armed than battle- 
ships but are faster and powerful in of- 
fense and defense. Some develop speeds 
of more than forty knots* 


Particularly adapted for hospitals or 
for reading in bed, an adjustable reading 
lamp contains on its frame a combination 
book holder and ash tray. The lamp 
bracket can be extended to suit the eyes. 



The "Sfltt Luke City / 4 Fastest Cruiser in ihc United Slates Navy, Speeding 

.Destroyer ,+ King t|r ; Note Baddies of Guns and Vessel's Trim 


the Escort of the 
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n a field, was 
ed to see a beau- 
tly bound book drop GfcV 
m '1i" -kies. He at first 
ll 3 1 L it had fallen 
>i an airplane, Ejut'^ 

La SI y -aw a large golden* 
Hying over the spot 5 
r c Hi e b o o k h a dj 
en. The bird evidently^ __ 
id seen red the book for k ° 

- ri 


ie [nr i. -e of adding it \ 
its nest. 3 
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AMLESS METAL 
TUBES ARE MADE 
ELECTRICALLY i 


© C. W. a KnlflHi 

Remarkable Photograph of Osprey Flying to Its Nest with Fish in Talons; 
Note Position of Bird's Wings for Landing 


\ rapid process for 
anu fracturing seam 
1 1 i rig 1 1 i cop per, zi nc os^ _ 
m 1>y electrolysis has 
been explained by Prof. 

T ean -Ri lli±er T -Q ] f the Uni- ^ ^ 


SECRETS OF EAGLES" FLIGHT 
REVEALED BY CAMERA 


lead core is run continuously through 7 
the solution and the metal is deposited 011*3 


it as the core moves. Later, the lead core 


Motion pictures of eagles, ospreys and 
other binds in flight* taken by Capt. C. W. 
EL Knight, noted English naturalist, who 
has succeeded in taming eagles and teach- 
ing them to act as falcons, show many in 
t cresting things about the birds, 
ways of Hying and lighting. For instance, 
a large eagle, attacked by a number of 
ospreys, turned on 


is melted away, leaving the deposit as a 
tube. A 


its back while Hy- 
ing and with its 
powerful talons 
struck upward at 
the breasts of its 
e n e in i e s. T li e 
movements were 
c 1 e a r 1 y s 1 11 f l i e d 
through the me- 
dium of slow-m.0- 
tion photography* 
Captain Knight's 
studies have also 
shown that the 
eagle, like the jack- 
daw* sometimes col- 
lects strange ob- 
jects for its nest* 
A11 Italian peasant, 


CAN OF GASOLINE IS DELIVERED 
(L-BY AUTOMATIC VENDER 

Motorists who run out of gasoline un- 
expectedly late at night when most filling 

stations are dosed, 




save themselves a 
weary walk if they 
are near a gasoline 
automat which is 
making its appear- 
ance along the 
roadsides. The gas 
vender is operated 
on the coinrin-the- 
slot principle, and 
delivers a gallon of 
fuel in a can when 
a cotti is inserted 
in the slot and the 
lever pressed. 
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c Box -car doors are 
b e i n g co ti st ru c t e d 
of concrete. 


Automatic Gasoltne Vender Which Dispenses k/GitUon 

Cangrf Fuel When Coin la Dropped an Slot 
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INCREASE IN HERDS OF SEALS 
PERILS FISHING TRADE 


V. 


Seals eh the north Pacific have multi- 
plied to such large numbers, due to pro- 
tective legislation, that they have become 
a menace to the fishing industry in those 
waters, according to Japan, who asks that 
the restrictions against killing the seals he 
relaxed to such a degree as to effect a 
better balance. Diplomatic communica- 
tions are being exchanged between thy 
two governments in an effort to arrive at 
an understanding. The Japanese main- 
tain that the seals have multiplied from 
about 132.000 in two decades until they 
now number nearly 1,000,000. They are 
voracious fish eaters, chase away many 
varieties and break the fishing nets, it is 
contended. 


PICTURE OF WRITER ON CHECK 
PREVENTS FORGERIES 


GERIES $£f(J 

■tes, an Kn gfish- 


To prevent check forgeries 
man has devised a protector in TTuT form 
of a gummed stamp bearing a picture of 
the person who draws the check. When 
a check is signed, one of the adhesive 
stamps is affixed to it, and, under arrange- 
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&EJC. >u\‘ Cum-rttf EhiTldmg H Irii k . Showing the Smooth. 

W aitrptoof Surface, and Center Slructure 


LOW-COST CONCRETE BLOCKS 
ARE WEATHERPROOF 

Concrete building blocks that arc more 
economical than ordinary budding mate- 
rials, and may be laid much like brick, 
have been developed by a German engi- 
neer. The blocks are covered with a 
smooth weatherproof surface coating, 
and the development of the cheaper build- 
ing unils has helped stimulate construe* 
. gUon in parts of Europe. 

*i — — ^ 

TTERIES PLACED IN VACUUM 


Fiviiig Portrait Stamp to Ch«:k, to Identify 
Genuine and RcEl Forgeries 


ments with a bank, only checks bearing 
both the signature and the picture of the 
signatory are 




HAVE GREATER CAPACITY:} g^Q 

Storage batteries have about one-tenth 
bn ore capacity when they arc placed in a 
a JapaneseX scientist reported 
cently. Under an atmospheric pressure 
approximately two-tenths of a pound 
to the square inch, the capacity of a sior- 
i age battery is increased about nine and 
i two-tenths percent, he declared. Atmos- 
■, pheric pressure is roughly between four- 
J teen and fifteen pounds to the square inch. 
When restored to normal pressure, a !>at- 
ery will not return to its natural opera- 
tion until it has been charged and dis- 
charged for an hour 
merits revealed. 
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Applying 
CthScrs lo Photograph 
wilh Ci'M.<::i W r a plied 
Skew i^t Instead of fiiush 


OIL-COLOR TINTING OF PHOTOS 
REQUIRES NO BRUSHES 

Transparent oil colors now are being 

used by both amateurs and professionals 

for the tinting of photographs, canvas 
miniatures anti magazine pictures. No 
brushes or mixing of materials is neces- 
sary. the colors being applied with pieces 
of cotton wrapped about skewers. 


OLD LOCOMOTIVE IS MONUMENT 
g TO EARLY RAILROADERS 

As 


^ As a monument 
to early railroaders, 
an ancient locomo- 
tive stands in a bed 
of flowers near the 
T j^T f n i n n d B fKfci. hi 
3 * j£t PorthindjOreg. It 
■ j i - J was plaeeFTTheve by 
state, the eu- 
e claiming the 
tinction of being 
lie first in the west, 
t was used by the 
/"government in 1S62 
^on the bank of the 
-Columbia river to 
carry freight above 
the rapids near 
Cascade. 


SKYSCRAPER WALLS OF METAL 
HERALD NEW BUILDING AGE 

Sheet metal is being used largely to 
replace brick and stone in the construc- 
tion of the walls of the new Empire State 
building in New York City, and in the in- 
novation some engineers see the hasten- 
ing of the day of the skyscraper of steel 
and glass arid other materials. A silvery 
chrome-nickel -steel alloy m angular sec- 
tions, one-twentieth of an inch thick, is 
to form a large part of the walls of the 
new building. This metal was first devel- 
oped for gun linings. It does not rust or 
tarnish and is durable. The thin walls 
save space* cost less* reduce the weight 
and are said to enable the builders to 
make larger windows for the better health 
and enjoyment of the tenants. Glass* it 
is predicted, Is to be used more exten- 
sively in the future for partitions and por- 
tions of outside walls, The Empire State 
building, being erected on the site of the 
old Waldorf- Astoria hotel, will have 
eighty- five doors and wilt rCe to a height 
of l/)43 feet. The building itself will be 
topped by a 200- foot observation tower 
or mooring mast for airships, according 
to present plans. While engineers see few 
obstacles of a structural nature to the 
erection of buildings even higher than 
this, there are certain mechanical and eco- 
nomic factors that probably will limit 
the height of skyscrapers to altitudes not 
much greater than this. For instance, 
elevator cables have to he made large and 

heavy to pull the 
cars to these great 
heights* the speed 
of the elevators 
Cannot be made ex- 
cessive because of 
the harmful effect 
on the ears, and 
loo much space has 
to be devoted to 
elevator shafts* 


Historic Locomotive Mounted in Re4 of Flowers near 
L J n Ion Station at Portland, Ores', 


([ A p p r o ximat el y 
forty-three per cent 
of the families in 
the United States 
now own radio sets* 
according to a re- 
cent survey. 
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IEW TELEPRINTER 
^ SENDS CABLES 
jL DISECT 0 \ 0 ' 

V.-lUI 


egrams as well as 
telegrams can be dis- 
patched or sent direct 
from home or office on a 
teleprinter system being 
E n gl a n d. 


installed in 
vThe subscriber or renter 
Cof tire automatic printer 
^Mnerely touches a switch 
•Vto cal! the exchange, and 
Vvhcii a signal is received 
Tty pes his message on the 
"^printer in the same man- 
-^ner as though using a 
1 ^typewriter. I n coining 
f ntinessages are received on 
1 the printer, thus saving 
the time tor delivery. . , 


Automatic garage 
doors. that open or close 
by the weight of I he car 
upon a slightly elevated 
(platform, have been in- 
troduced to save getting 
pm of t h c car. The 
inechanism is installed 
Jiiside the garage where 
“it is not exposed to the weather, there is 
Simple clearance on both sides, and the 
platform is so adjusted that it operates 
in spite of snow and ice. 


Gunman Weather Observers Gathering Data from an Airplane; the Camera 
I s Being Employed to Take Pictures df Cloud Formations 


FLYING WEATHERMAN GATHERS 
DATA FROM AIRPLANE 


German wea ther observers go aloft daily 
to" ga flier data on atmospheric con- 
ditions. The pilot and observer ascend 
in a plane equipped with various record- 
ing instruments, and also u--v aerial cam- 
eras to take pictures of ckmd formations* 


OVER THOUSAND CROCODILES 
CARRIED BY TWO TRAINS i / 

Sixty men worked for twenty-four 
hours recently to unload two special 
trains in France containing nothing but 
crocodiles. "The shipment consist ed of 
1.085 live crocodiles destined for a French 
zoo, which is a sorting center and rest 
station for various animals being sent to 
circuses ami othprszops?^ f — - f 


GflfaiFa? tJcidT* Which Swings Upward Automatically 
Wh$d Cai Is Driven on Inclined Platform 





/£, 

I'T 3 

1 by 
clues. 


JOHN F. CC^GSWE^ 

impossible to do murder 
gunfire without leaving a host of 
as clear as a printed page to the 
modern firearms expert. From the mortal 
bullet atone, he can tell the type and cali- 
ber of the weapon used, tts maker and tlte 
maker of the projectile. His knowledge 
of the manner in which men fall when 
shot tr> death, combines with accurate 
measurement of the angle of penetration 
of the fatal bullet or bullets to reconstruct 
the crimes with a veracity that is the des- 
pair of slayers. The point of entry gives 
mute evidence of the distance between 
gun muzzle and victim, 

41 Here stood the victim and here the 
killer," he stares, and usually he is correct 
in every detail as he sketches a word pic- 
ture of the murder scene and points to the 
criminal. Let us consider an almost per- 
fectly planned crime and watch the expert 
carry on to a successful conclusion. 

An old gentleman, with his son and his 
son-in-law, lived in a mansion on a lonely 
suburban estate. Behind the estate, in a 


w n o ded boll o w . a cot- 
tage was occupied by a 
man of all work. On ac- 
count of numerous tres- 
passes, there had been 
much t ro u b 1 e between 
the workman and the oc- 
cupants of the big house. 
Bad blood was especially 
sLrong between the la- 
borer and the son-in-law, 
One night the latter 
had gone into town to 
the theater. The father 
went to bed, leaving the 
son reading in the library, 
which was separated 
from ill e entry hall by a 


Examining the Inlemr of Revolver Barrel and Appa- 
ratus lot Photographing Gun-Barrel Interiors 


pair of heavy portieres. The old man had 
hardly fallen asleep when he was roused 
by the sound of a gunshot, running foot- 
steps on the door below, a slamming door 
and a muffled cry. 

He shook himself awake, called out to 
his son, hut received no response, and 
then made his cautious way downstairs. 
On the door of the hall, close by the door, 
lay the huddled body of the son-in-law, 
Hat on its face, a gaping wound in the 
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Firearms Expert tntiLructing MembtcS oi llonniL'idu Squad How to Deter- 
mine Approximate Anglt from Which a Bultor Was Fired; she Silhouette 

Target la Especially Useful for This Purpose 


back of the head. As (he old man stood 
frozen in horror, he heard moans and 
then a cry for help from the basement of 
the house. * 

Recognizing the voice, he rushed down 
the basement stairs and found his son ly- 
ing in a pool of blood flowing from a half- 
dozen wounds — deep knife slashes they 
proved to be. The local police arrived on 
tiie scene within a' few minutes, sent the 
son to the hospital and began their in- 
vestigation. 

The fatal bullet had hit the son-in-law 
squarely between the eyes, emerged 
through the hack of the skull at a slightly 
upward angle, ami buried itself deep in 
the woodwork of the doorway. Such tre- 
mendous striking energy gave proof that 
the weapon used must have been a high- 
powered rifle. 

Below an open basement window stood 
a barrel, bottom up. Reside it lay a blood- 


stained knife. An its ownership was not 
established and it proved barren of legi- 
ble fingerprints, it did not become im- 
portant evidence, The netting of a screen 
that covered the window had been slashed 
and turned back, so that a latch could be 
unhooked that had held it shut. Soot and 
dust on the sill had been brushed a> 
though by the passage of a person through 
the opening. 

The sou stated that he had been read- 
ing in the library, awaiting the return of 
his brother-in *law. lie heard the latter 
Open the door, or. ter and close it. Then 
the shot crashed out. He jumped from 
his chair and, rushing into the hallway, 
saw a figure, dim in the halt-light of the 
end of the passage, just disappearing 
through the door to the cellar stairs, ITc 
pursued the fugitive ami grappled with 
him in the basement. However, be had 
been fought off and felled by a fierce at- 
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tack with a knife. 

The fleeing man 
had leaped to the 
barrel, dived 
through the open 
window and van- 
ished into the night. 

Search of the 
workman's p re ni - 
ises revealed a 32 - 
special rifle, hidden 
in the woodpile, a 
recently discharged 
shell in the barrel. 

He was arrested 
and charged with the crime. Me admitted 
that the rifle was his hut stoutly main- 
tained his innocence. The gnn, he claimed, 
must have been stolen during his absence 
front home, from its usual place in a 
closet 

To the suburban police chief, it looked 
like an air-tight case against the work- 
man. Motive, mode of entrance, oppor- 
tunity and weapon were, seemingly, a]! 
present and accounted for. The evidence 
appeared good fora conviction before any 
jury. However, in order to cover all an- 
gles. the chief called into the case Capt, 
Charles YanA in burgh, ballistics expert, of 
the Massachusetts department of public 
safety, 

At the morgue, the expert determined, 
by measurement, the distance above the 
flour of the points of entry and exit of the 
bullet and its path through the victim’s 



head. That angle of fire, extended at the 
scene of the crime, proved that the bullet 
in the woodwork was likely the fatal one. 
Added and more gruesome proofs the 
bullet had carried along on its flight and 
deposited on the scarred trim. 

When the firearms expert examined the 
shattered woodwork, where the projectile 
had plowed an entry, he found a flaw in 
the son's story of the crime. Had the 
shot been fired from the rear of the hall- 
way, the bullet would have gone nearly 
straight into the wood, after traversing 
the victim's skull. But it had crashed 
through a long section of the wood at an 
acute angle, and when that angle was 
laid out on the floor of the hall, it pointed 

straight to the 
opening between 
the portieres. 

The expert, very 
carefully, removed 
every fragment of 
the projectile from 
the woodwork, 
While the metal 
jacket was split 
about four-fifths of 
its length and sep- 
arated into three 
twisted portions, 
and the lead was 



Three Shoes through Fabric, Each Fired from Differ- 
ent Range; Two Murder CEues, Jiaid Lead Specks in 
Wallpaper and Plaster on the H ullei 
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Top. Photographing Gun -Barrel Interior : Center, Two 
Test Shells Compared, and, Bottom. Gun Parts That 
Caused the Markings Above 


knocked into bits, the 
rifling marks o t t h e 
weapon were intact on 
the shank. Bullet and rifle 
were taken to the labo- 
ratory. 

Here ihe process of de- 
termining tile caliber and 
make of a discharged 
bullet and the type and 
make of gun that dis- 
charged it demands the 
technical training of an 
expert, but is perfectly 
comprehensible to the 
lay mind, The bullet in 
this particular case 
went through just 
about the entire 
process. Measure- 
ment of the intact 
shank proved it to 
be f o u r - t h o u - 
sand Bis of an inch 
smaller than the 
usual .32-spec ial 
projectile. That 
Isn't much. The 
average human hair 
is three and one- 
half thousandths of 
an inch in diameter. 


The mortal bullet 
would have passed 
as .32-caliber to the 
expert’s eye but not 
io liis instruments 
of precision. 

Weighing of the 
bullet gave but little 
information, as a 
portion of the lead 
hud been lost in the 
victim's skull and 
in the woodwork. 
The battered pro- 
jectile was mounted 
nn a universal-movement stage beneath 
the lens of a powerful compound micro- 
scope, so that the number, width and 
depth of the impressions of ihe rifling 
lands and grooves might be established. 
These dimensions are different for each 
caliber, type and make of weapon. 

Art indispensable part of the modern 
firearms expert's equipment is a set of 
tables showing the complete details of 
all the several thousand different guns 
likely to be encountered. For each re- 
volver. pistol or ride, seven specifications 
are given : bore of barrel, depth of groove, 
rate of rilling twist, width of groove, num- 
ber of grooves, width of land (the section 
between (he riding grooves) and the num- 
ber of shots, Other tables give complete 
statistics of all calibers and makes of am- 
munition. 


PC) P U L A R M E C H A N T C S 
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Most of the measurements are micro- 
scopic* In depth of groove there is but 
seven-thousandths of an inch between the 
deepest and the shallowest — twice the 
diameter of a single hair. Such a dimen- 
sion is measured through a calibrated eye- 
piece, the measurements being read from 
a scaled dial on the focusing screw. 

To establish the rate of twist, a photo- 
micrograph, showing the bullet in mam- 
moth proportions* is made. Certain 
measurements — the gift of Captain Vau- 
Amburgh to the ballistics world-give 
the length of barrel in which the rifling 
makes otic complete twist* Widths of 
lands and grooves present a variance up 
lo nearly three-hundredths of an inch, a 
world of difference under the experts 
microscope. 

When the firearms authority had com- 
pleted all these measurements of the bullet 
that had stain the murdered man, he found 
that they tallied with nothing described 
in liis commonly used tables, let alone the 
,32-special, so that weapon w as eliminated 
from the ca>-e, But one thing he had de- 
termined in examining the bullet put him 
on the right track. I Ls jacket was of soft 
steel instead of the usual copper alloy. 

In spite of the prevailing impression, 
there has never been a steel-jacketed bul- 
let manufactured in the United States, nor 
in most European countries. However, 
during the World War, Austria, short of 
copper, did jacket bullets with steeL To 
the table of arms and am munition used 
by the central powers in the war. the ex- 


pert found the weapon he was looking 
for* The mortal bullet had been bred 
from an eight* millimeter-caliber Austrian 
army rifle, he told the chief* 

When questioned, the father remem - 
bered that the son had brought home 
from France, after the war, some sort of 
a foreign rifle as a souvenir. He was un- 
fertile impression that it had been thrown 
or given away some months previously* 
But it hadn’t been, A search revealed it, 
a recently discharged shell in the chamber, 
in a recess beneath the bottom drawer of 
a pantry close to the head of the basement 
stairway. 

Then the expert gave his version of the 
crime. The murderer stole the work man’s 
gun, discharged a shot from it and se- 
creted it where it was found. On the 
night of the crime, he slit the basement 
screen and gave t lie opening perfect sem- 
blance of a forced entry* Then he took 
his stand behind the portieres to await the 
return of the son-in-law. lie was armed 
with the war weapon, which he had taken 
from the recess where it had long lain 
awaiting an opportune time for the kill- 

5 ftIT 
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The doomed man entered the door and 
closed it behind him. A low voice called 
to him from behind the portieres and he 
turned to face it. Then the murderer 
pulled the trigger* In ninety-nine cases 
out of a hundred, the experts say, a person 
shot when looking directly into the gun 
muzzle* has been spoken to just before 
the fatal shot. 



The Riot Squad Receipts Instruction in the Use of a Mac hi tie Gun. So That They May Match the Pro- 
ficiency of Same of the Gangster Crews in Handling This Weapon 
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The murder accom- 
pHshed. the killer run 
down the hallway t thrust 
the ride back into the 
hiding place beneath t lie 
drawer and slammed the 
drawer in — the sound 
that the father had mis- 
taken for the dosing of 
& door. Then the sou- — 
for the son, as the reader 
has probably concluded, 
w as the s 1 a y e r — h a d 
rushed down the base- 
ment stairs, inflicted the 
knife wounds upon him- 
self, tossed the knife to 
the place where it was 
found and called for help. 

Faced with the expert's 
reconstruction of the 
crime and t lie run he considered 


_U 


Unusual Position Assumed by a Wrecked German Ship; She Is Standing on 
Her Beam Ends with Propellers and Rudder above Water 


safely 

hidden away, the son admitted his guilt 
and corroborated the expert’s wo? ■d pic- 
ture in every detail. 

In fully seventy- five per cent of the 
criminal shootings, in ihe United States, 
the bullet is found to have been fired from 
a .32 or 2JS-ca1iber revolver nr automatic 
pistol. But keeping to these types affords 
no protection to the criminal. For no 
gun -barrel interior has ever been found 
so perfectly finished that it will nut mark 
its projectiles in a manner that will en- 
able the expert to bring bullet and gun 
together. Nor lias a breech block ever 
been made so smooth that it will not leave 
impressions just as characteristic on the 
head of a shell kicked against it by the 
tremendous force of the exploding pow- 
der charge. 

— ?// 


SHIP’S TRAGIC END IS SHOWN 
IN UNUSUAL PHOTO 


After a rock ripped a huge hole in her 
how, the German steamer “Monte Cer- 


vantes'' sank in the Beagle channel, off 


Ushuaia, Tierra del Fuegtg and came to 
rest on her beam ends. The unusual po- 
sition of the vessel was emphasized by the 
propellers and rudder which protruded 
above the water. The commander went 
down with the ship, 


ELECTRIC AUTO AS CADDY 
SERVES CRIPPLED PLAYER £ 0 


r 


RADIO AIDS IN I-AYING PIPELINE 

Rad io was called upon as an assistant 
to the engineer in charge of laying a pipe- 
line across a lake i n Germa ny. The work- 
force 


To assist a one -legged golf player, a 
small electric automobile that caTT be 
driven over the links without damaging 
the turf, was constructed. It attains a 
speed of eleven miles an hour and holds 
a number of clubs besides a uassenger. „ „ / 

^ {3c ud^> W. WJJUA 


ing torce was distributed'' over a large 
area, and as it was important that the 
lowering of the pipe should take place 
simultaneously along its entire length, a 
microphone was installed beside the engi- 
neer's leveling instrument and his orders 
were transmitted, first to a motor truck 
fitted with a receiving set and loud speaker 
of great amplifying power, and thence 
broadcast tea the workmen. 


i tZL\ 1 2-4-U 

Crippled, Gotf Player, and the Electric Auto Which 
Carries Him and His Clubs over the Course 
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SPEARING SWORDFISH FROM A SWINGING “PULPIT” 







w ark>, the nest swinging from the mast- 
bead and ihU framework. It may be 
raised i>i lowered as needed, but, when 
in iist'f s- about five tVrt above the water. 
The harpoon er drives bis instrument into 




Swingirm “Pulpit/' Extending 
from Forest i-i Bulwarks ui ^ 
Fishinpy Boat, or Whinh an Ek- 
pert Hnrpoorier Stands While 
Spearing Swordfish 


From a swinging platform or "pulpit/ 1 
extending thirty feel in from of the ship 
itself, fishermen of Snn Diego. Calif.* har- 
poon swordfish as the motorship to which 
the pulpit is attached runs head-on into 
the school. The pulpit is a rigid steel 
framework fastened to the 


a sword fifrli by stabbing 
do w n ward with a thirty- 
toot pole from his plat- 
form, the harpoon re- 


tor ward bid- 


CRUDE OIL 
^ WITH 


AS 

ENGINE 


mairting in the fish while the pole is with- 
drawn. Nine hundred feet of rope are at- 
tached to the harpoon, and frequently a 
fish weighing from 400 to 1,000 pounds 
fights at the end of the line for an hour. 
The pulpit is hauled up with cable and 
engine when not in use. 


“Gasoline buggies'’ may be things 
the past and crude oil the pred 
fuel for automobiles, if development 
the Diesel engine brings results 
promised, in the opinion of 
During a recent test with an 
this type, designed primarily for ma 


. a sedan and a roadster were run an 
of twenty-five miles to a gallon 
six-cent crude oil for a tottil distance 
6,000 miles. Tile only marked d iff er- 
as compared to the ordinary gasoline 
engine, was a little sluggishness on the 
ick-up from stop to twenty miles an 
r. The top speed was fifty-five miles 
an hour, That was the record for the 
sedan. In the roadster, better accelera- 


CT dC CuJvns******^ 

I M — j ft - 


201 


PO r V L A R ME( IT A N I C S 




t ion was obtained and a top speed 
of eighty-eight miles an hour 
was recorded, While the Dioel 
offers fuel economy and elimina- 
tion of the usual ignition sys- 
tem, its original cost is still too 
high to make it entirely practical 
for wide adoption, and it is too 
heavy. However, engineers be- 
lieve that further research ami 
improvements will overcome 
these obstacles. 


ENERGY OF WORKERS 
IS MEASURED BY 
TREADMILL V ' 


How much energy does a man 
expend while pushing a wheel- 
barrow up a hill ? Science sup- 
plies the exact answer by means 
of interesting apparatus devised by a 
Frcnc hj'Hy i m^ii v, who has rigged a tread- 
mill arrangement v hereby accurate stud- 
ies can be made the physical reactions 
of persons to vis ions tasks and their fit- 
ness for different kinds of work judged. 
Instruments connected to the subject and 
to the moving platform on which he 
walks, rt .-Mer the increase in tempera- 
ture of tin man's l>lood s its pressure, the 
fatigue ' perienced, and amount of energy 
put forth in doing this task. The appa- 
ratus tells the effects of walking, of run- 
ning :l n (l.-ji f d dug ^Jrions kimft of work 


Suale Model of Section of a B nil dine Supported by Specially 

Braced and Arranged Hooka Instead of Columns 


SKY HOOKS" TO SUPFORT ROOFS 
OF WORLD'S FAIR BUILDING 


-p 


a 


a 


A 
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Treadmill Which Accurately Measurca the Energy Expended by the Person 
Walking in It in Performing Various K : : is of Wqrk 


Among i lie unusual architectural fea- 
tures of the Chicago World's Fair Cen- 
tennial celebration to be held in 1933, will 
be roofs supported by the so-called “sky- 
hook" met had* Tops of the domes at 
either end of the huge Transportation 
building, according to present plans, will 
be constructed in this manner. Instead 
of being held up by interior columns and 
girders, I lie roof is largely supported bv 
a system of “hooks" or specially braced 
and arranged members 
that hold the weight usu- 
ally 1 aid on columns or 
other units inside the 
building. This plan will 
afford an interior unob- 
structed by pillars, and 
rbe sky honks will also 
h a r m o n i /. e v\ i t h th e 
unique appearance of the 
building itself, which is 
to be covered with a spe- 
cial metal on the outside 
and will have no win- 
dows. all the lighting be- 
ing from within. The 
accompanying i 1 1 u s t ra- 
tion shows a scale model 
of one section of the 
Transportation building 
and the skv-hook roof. 


*fj - o (f 




Courlcsj! S-mllhaartiiin InhUllttltin 


Lieut. John Fifth's First Stearoboai at Its Public Trial on the Delaware River at Philadelphia. July 2?. 1 786 : 

from a Painting by Clyde Q, DeL&nd 


By DON GLASSMAN 


A M ERICA N invention stabilizes na- 
1 * tional wealth and gives health to 
every industry. 

Day by day, come scraps of paper from 
inventors* Some show crude drawings: 
others employ poor English. It is the ex- 
aminers' business to judge an inventor's 
creativeness, not bis grammar. Has this 
thing been invented before? Is it a modi- 


rf~iv. 9 C S' 

h-tLi 1 

but, at some later dafe/ we may hear of 
their failure. Still others are so crude that 
they seem to have little promise; yet they 
may yield wealth and fame.” 

The chief of a division corroborated the 
commissioner. "I have been here four- 
teen years," he said, “and. am still unable 
to pass judgment on the financial worth of 
an invention, f issued a patent to George 


iicatiou of another invention? Is it prac- 
tical ? The examiner searches. 1 f e searches 
long and late, In four cases out of seven, 
fie awards the inventor with a certificate 
and admits him into the company of Mar- 
coni and Hell. Morse and Berliner, Edison 
and Goodyear, 

Commissioner of Patents Thomas E, 
Robertson told me that he is unable to 
recognize a great invention before it has 
won a place in the world. 

'T cannot, of course, express opinions 
on the merits of individual patents while 
they are in this- office," he said, "but 1 am 
frequently upset in my estimate of what 
certain inventions are worth. Smnc pat- 
ents that come here look very promising: 


Campbell Carson on a machine for feed- 
ing copper-smelter furnaces, It didn't 
look very unusual, It was all in a day's 
business. Well, recently we heard that 
Carson had recovered millions of dollars 
from smelting companies that had used 
his invention without his sanction. Orig- 
inally, he had refused a paltry $3,000 for 
it, holding out for a royalty basis, 

“Very often, the first news that an in- 
vention is successful comes to us through 
newspapers or popular magazines, 

"Perhaps you never heard of an inter- 
locking shingle. It helps to make a roof 
water-tight. A very simple invention. Yet 
that shingle pays the patent owners 
$400,000 in royalties every year. 
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Imagine 3 Transcontinental Train tif Today Being Pulled across the Rockies by an E-iRLnc Such as This, 
Slcphcngon'g ''Rocket" That Ratt during ttlc Earliest Days of Railroading 


"One ill" i lie latest improvements in steel 
construction is a process of welding gird- 
ers by electricity. It eliminates rivets. A 
steel skeleton of welded girders is with- 
out joints, and the inventor claims that it 
is much stronger than a riveted structure, 
Tt can be used in bridges as well as build- 
ing construction, and no doubt can be 
adapted to ship hulls, too. 

"Another patent was obtained on a 
process for curing concrete roads quickly. 
Ordinarily, this requires several weeks. 
The roadway must be kept damp or cov- 
ered with some protection such as straw, 

A ch enlist created a colloidal emulsion 

with the property of drying slowly. When 
applied to new concrete, it hastens the 
curing process.” 

The public has misjudged inventors. 
The prevailing notion is that invention is 
a profession which men practice tor profit. 
But that is only partly true. If invention 
were purely business, it would soon be 
systematized ; corporations would develop 
monopolies. But today, as always, the 
individual inventor still holds the strong- 
est outposts* No great research labora- 
tories can oust him. Wherever man de- 


mands the assistance of toots and forces, 
invention flourishes* 

Surely, an inventor needs money, hut 
in this lie is no different from his fellow 
men. In the throes of creation, an in- 
ventor resembles a writer* The cogs in 
iiis head are manufacturing ideas and cre- 
ating situations. There is a plot and an 
end product in every machine. Some parts 
play leading roles; others are minor char- 
acters. The importance of an invention 
is the measure of the inventor; every ma- 
chine, every device that passes through 
the patent office bears the trade-mark of 
the one uho conceived tt; it carries the 
imprint of his mind. Inventions, like 
plays and plot', have personalities. 

Since brains and ideas are the inventor's 
sole assets, he is an individualist, like the 
writer and artist. Inventions, cannot be 
manufactured mechanically, nor can they 
lie made to order. All the great corpora- 
tions maintain elaborate research staffs, 
yet the)- are dependent on the output of 
independent men who cultivate a natural 
instinct for contrivance. 

Many corporations have hoped for the 
disappearance of free-lance inventors. 
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for it i s they who con- 
ceive the radical innova- 
tions that change th« 
globed face. The free 
lance lias those rare 
dreams that erect indus- 
tries and generate vast 
wealth. 

For years the science 
of radio was afflicted with 
a howl which came from 
the vacuum tubes. The 
corporation staffs sought 
to kill the It owl. Came a 
Russian inventor, Leon 
S e r g y e v i c h The re min, 
and produced a device 
that converted the hmvE 
into actual music. 

Xo less amazing is the 
case of Colin Kyle, a Cal- 
i to rn i a schor l- teacher, 
lie applied an age-old 
principle to a modern 
loucl speaker. Radio 
found a golden voice: 
Kyle found fame. 

Age seems to have lit 
tie influence on an inven- 
tor's talent or activity. 
Edison earned his reti re- 
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ment long ago. yet he attacks the most 
difficult work zealously. He recently re- 
vealed that rubber is found in a great va- 
riety of plants, and some may he exploited 
commercially. The common golden rod is 
an example, 

\\ hen he invented the acoustic tile cell 
for correcting echoes and reverberations 
in auditoriums, Fmile Berliner was well 
past middle life. He had already invented 
t lie telephone transmitter, the radio mi- 
crophone and the disk phonograph record. 
Whenever I visited him, he was busy im- 
proving his old inventions or devising new 
ones. Besides his own work, he was in- 
terested in other sciences, II is helicopter 
was the first successful airplane of that 
type. It is now in the national museum. 

The geographic dis- 
tribution of inventors 
has just been called to 
the attention of the pat- 
ent office. One investi- 
gator declared that the 
Swiss are the most in- 
ventive people; that Is, 
on a population-ratio 
basis, Swiss citizens lead 
other nationals in the 
number of patents taken 
out. His figures indicate 
that, in proportion to 
popula lion, A in erica n 
citizens take out two- 
thirds as many patents 
here and about one-six- 
teenth as many abroad 
as do Swiss citizens. 

Tn 1925, per million 
inhabitants, Switzerland 
received 930 patents 
abroad, against Aus- 


-.fodcl of Fitch's Raslroad Locomotive - the Fitch Memorial Plaque on State 
Capitol at Hartford, Conn., juid Model of Fitch's First Strew Propeller ; He 
Is Credited with Being First to Apply Si earn to Propelling Vessels 
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than in those parts; 
inventors were never 
more fertile, nor did 
they ever receive 
greater rewards. 

Patent office rec- 
ords show that there 
are certain districts 
in Connecticut, New 
Y o r k , N ew Jf e r s e y 
and Pennsylvania where 
the populations may boast 
a matchless concentra- 
tion of inventors. Euro- 
peans wonder and ques- 
tion the Yankee's pro- 
duct run in invention. 
Since Americans sprang 
from European stock, 
the only answer is that 
the United States cher- 
ishes and stimulates in- 
ventors. Our govern- 
ment makes special laws 
to protect them. It gives 
patents which guarantee 
again si infringe m cut. 
The government recog- 
nizes three parties that 
benefit by inventions; 


tria’s 299, Germany's 27 1. France’s 195 
Britain’s 1815, Belgium's 180 and United 
States’ 160. In number of patents granted 
to their own nationals at home the follow- 
ing ratio obtains: Switzerland, 542; 

United States, 382; Belgium, 283: France, 
264; Austria, 239; Britain, 191 ; Germany. 
186 , 

The case against American invention 
would seem very distinct were it not for 
the difference between the Swiss a nr] 
American patent systems, which the in- 
vestigator failed to point out : While 

Switzerland employs the “registration” 
system, America uses the "examination" 
system. Almost anyone who pays the 
proper fee may have a patent registered 
in Switzerland- — although there are certain 
forms which the specifications must fol- 
low. But the American patent office rejects 
almost as many applications as it accepts. 

If one considers 
the area hounded by 
the M a son- D i x o n 
line on the south, 
the Canadian border 
on the north, the 
Mississippi on the 
west and the Atlan- 
tic ocean on the east, 
one finds more in- 
ventors and inven- 
tive talent than in 
any other spot in the 
world. Invention 
was never elevated 
to a high cm" level 


Modern Engines Retain Many- of the Essentia) Principles of These Early In- 
ventions; Richard Trevithick’s High-Pressure Feeler ; the Selden Automobile, 
and "Puffing Billy," Built by Medley in 3 £U 6 
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of Edison's phonograph. 
Martin viUe's instrument 
consisted of a thin mem- 
brane to which was at- 
ladied a delicate lever* 
The membrane was 
stretched over the nar- 
row end of a funnel. The 
end of the lever was 
placed against a paper 
cylinder covered with 
soot. When sounds were 
transmitted to the mem- 
brane and the cylinder 
was rotated, the oscilla- 
tions of the marker w r ere 
recorded, and tracings 
of vibrations o b t a i n ed. 

The case of Charles 
Tellier is another exam- 
ple of a brilliant French- 
man who found no en- 
couragement from has 
government* In 1868, he 
invented a series of air- 


t lie inventor, the manufacturer and the 
public. Always it is the inventor who re- 
ceives first consideration in a dispute, for 
the aim of American legislation is to give 
him both profit and priority, even though 
the manufacturer may suffer the greater 
loss. 

In American social life, the inventor 
commands respect and admiration. He 
is recognized as the root and foundation 
of our national strength and wealth. No 
other country offers such handsome boun- 
ties tor his work. 

It is different in Europe. France is a 
case in point Her people are among the 
most imaginative. In chemistry, in aero- 
nautics. in engineering and in architecture. 
Frenchmen contributed many basic ideas. 
But because her patent laws arc defective, 
France was unable to give justice to her 
inventors. 

If France had been more sympathetic 
toward Leon Scott de Martinville, she 
might have encouraged him to perfect his 
"phonoautograph" which he invented in 
1857: it was without doubt the forerunner 


At the Controls of in Early Airplane, and Reversible 
Propeller Developed by Army Air -Corps Engineer 


cooling devices and equipped a steamship 
with his invention. When the vessel re- 
turned from South America with a cargo 
of meat, French cattle raisers were 
alarmed oyer this sudden competition and 
had the shipment condemned. But it was 
taken to London, sold and eaten* The 
British purchased Tellier's invention for a 
trifle and organized refrigerated -steam- 
ship lines* The whole system of modern 
refrigeration and refrigerated carriers 
started with Tellier’s invention. 





ex- 


In I854 r wwcn 
ander Graham Bel] was 
a child in Edinburgh* 

Scotland* Charles B out- 
sell! published an ac- 
count of how he had ob- 
tain ed electrical transmis- 
sion of speech. He set tip 
his first telephone appara- 
tus in St. Cere* and spoke 
with his friends over 
a short line* Frenchmen 
jeered at Bourseul. The 
government, no doubt, 
saw his article in L'l I lus- 
tration* in vvhigh be rec- 
ommended the use of a 
ft e x i b 1 e plate w kick 
would vibrate with the 
varying pressure of air 
and thus open and close 
an electric current, and a 
similar plate at t lie re- 
ceiving station* 

England has good pat- 
ent laws, but the adop- 
tion of labor-saving ma- 
chinery and household 
comforts has been slow. 

The possibility of inven- 
tion in Canada is un- 
usual. An undeveloped 
country, it offers the in- 
ventor every incentive 
for production. Modern 
machinery blazes the Canadian trail. In 
their attitude toward inventors. Cana- 
dians are not unlike Americans. The re- 
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The Life Stories af Two Familiar Tools; the Hammer and the Saw trom the 
Stone Ag.c until the Pow-er Age of Today 


while the oiled pads behind them clean 
and condition the steel before it enters the 
case. The pads are interchangeable. The 
eently amended patent laws provide both ^cleaner is intended to prolong the life of 
reward and encouragement. ^ the tape while keeping the characters from 

>ccoirnng disfigured or obliterated. 

CLEANER KEEPS STEEL TAPE 

FROM BECOMING RUSTY 

11 .. 

Keeping 1 1 l c ^ 

steel tape clean t J Mela! plating by spraying, a process 


J M BECOMING RUSTY^nr '^PRINTING PLATE MADE QUICKER ^ 

v . ([> BY METAL SPRAY PROCESS ?C / , 

1 Keeping the .a 


and free f rn ni-^Wvqlved by a Swiss engineer, is constantly 
rust ' tHJ * * ^ ” * ' 11 J ' * ‘ * 

with 

that is snapped on 
the tape close to 


ts simplified 
a small p 


the case. A seraph 
ing side of two 


^grading new fields. the laie>t develop 
meat being a “gun" by which even such a 
refractory metal as chromium can be 
sprayed on other metals and materials. 


case 


f ro 


and 




The process has been applied to tire mak 
mg of printing plates as a quicker substi 
bps extends away^tute for the slow electrolytic method. By 
as the tape is drawn metal spraying, such plates can be 

remove dirt and dust/ duced in from ten to fifteen minutes. 
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ailerons atid the rear as 
elevators* The device is 
mounted on an air cyl- 
inder and supported by 
an extension rod. When 
at rest, the air pressure 
equals the weight of pas- 
senger and plane, but 
when in motion, the in- 
creased pressure causes 
the ship to move up or 
down on the rod as in a 
climb or dive. The pilot 
duplicates the move- 
ments of the auto driver 
with the plane control. 


Interior o? Pittsburgh Motor Coach in Which Passengers Arc Entertained 
with Pari to Programs; the .Driver Operates the Radio Receiver 


BUS IS EQUIPPED WITH RADIO 
TO ENTERTAIN PASSENGERS 


For the entertainment of passengers* a 
Pittsburgh Inis rnrn pany h a s installed ra- 


dio sets in the motor coaches used on the 
city streets. In addition to driving and 
taking fares, the bus operator also con- 
trols the radio set from a dial on the in- 
strument board. 


AIRPLANE ATTACHED TO AUTO 
^ AIDS IN TRAINING PILOTS 

3 I KTo aid in training pilots and give pas* 
sengers the thrills of living without actu- 
ally losing contact 
with the ground, an 
airplane is attached 
by a metal frame- 
work to the rear of 
art automobile, tiro 
plane itself extend- 
ing over the top of 
tbe car. W hen the 
auto is driven 
about, the pilot 
keeps his plane mi 
an even keel by 
manipulating stick 
and rudder bar like 
those on an ordi- 
nary ship. The 
front wings act as 


MINING DIAMONDS 

a/u BY DIVING 

Picking diamonds from 
the dangerous rapids of 
the Araguaya river in Brazil, divers have 
been risking their lives and meeting with 
tragedies in one of the most perilous 
mining exploits in the world. The gems 
were discovered some time ago iti the 
river bed between steep cliffs and where 
the water was from twenty-six to fifty 
'feet deep. Stones valued at nearly 
$250,000 were gathered in a comparatively 
short time, and a diamond rush followed. 
The sharp rocks of the cliffs cut the air 
linos used by the divers, footholds were 
insecure and otic man was swept away 
and lodged between two bowlders where 
he could not be extricated. His body was 
recovered a few days later, after the river 

bad been swollen 


by rains 
washed 
from its 

At the 


and had 
it away 
moorings, 
workings 


This Combinaiion Is Used, for Training Aviators and 
to Give Passengers Flying Thrills in Safety 
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along the river, 
wire cables are 
strung across to 
bold boats which 
are used to receive 
the gem-bearing 
minerals brought 
up by the divers 
who descend to the 
bottom of the 
stream s l o w 1 y ( 
sometimes on spe- 
cial ladders. fl 
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<> GLASS-PACKED MEALS COME 
O READY TO SERVE 

Single packages holding in n 
glass contai ners a sufficient quanLit' and 
of foods to make a compile meal 
are being placed on the market to -avr 
the time of a busy housewife faced with 
an emergency. The foods are .mamped 
in comprehensive, well-balanced menu- 
and the entire meal is ready to serve wltei 
utted, Quantities for two* three or four 
‘persons may he obtained in several differ- 
ent types of packaged meals, indu ling 
2j”tliose for the formal dinner* light lunch. 
J-picnic dinner and breakfast package. One 
^dinner contains tomato juice cocktail, 
wstuffed olives, boned chicken, string bean-. 

jeets. cranberry sauce, sponge cakr with 
‘^chocolate sauce. salted nuts and enffeg. 

7 ud nci^yuawt*j i 7 py > & 
FLYING REffCAP TAKES BAGGAGE 
ON AERIAL RAILWAY 5 £ 

Truck* and wagons for hauling parcel 
and baggage from trains to baggage room 
in a British railway station ha ve been re- 
placed by an overhead trolley and basket 




XalKmg Clock 1 hat Spcans the Htiurb ami riall tjuu:& 
It Also Contain 5 a. Rad ip and Phonograph 






Overhead Trolley and Basket for Transporting I5ag- 

f.:apc and Parcels at a Railway Station 

( 1) J 


Iii Toronto the re is a 
Find TUll It an urn "catering 
goldfish. There the fish 
surgical operations and 
many different kinds of a 
been found that the (\sh 
many ailments that attlic 
many diseases Jliemreatn 
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special hospital 
exclusively to 
often undergo 
are treated for 
ilments. It has 
are subject to 
t man, and for 
it 


to transport this luggage. The device re- 
sembles an enlargement of the depart- 
ment-store parcel -and-cash carrier System 
and is operated by one man who rides with 
the basket —a veritable aerial “redcap T 


TALKING CLOCK SPEAKS TIME 


IF HOUR 


IN HOUR AffDjtjALE 
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■ considerable experimentation, a 
Philadelphia man has produced a dock 


fiat speaks the time. The instrument con- 
sist* of a combination talking clock, radio 
and electric phonograph, all installed in a 
grandfather case. The clock not only 
speaks the hours and half hours, but also 
may be made to ted the time in the form 
of a cheerful greeting, such as “Good 
morning — six o clock, The cabinet con- 
tain* an electric radio receiver with dy- 
namic speaker which is used for the talk- 
ing dock voice, the radio and the phono- 
graph reproduction 
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A SANITARIUM FOR GOLDFISH 
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bird killed, however* two to four young 
egrets died of starvation in the nest. These 
birds originally were abundant from the 
Great Lakes to the Gulf ot Mexico, but 
finally were killed oft until they made a 
last stand in southern Louisiana and 
Florida. Private property at first was set 
aside for them as a refuge, and later 
Louisiana. Florida and California passed 


laws protecting, the birds fon&yet* 
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THOUSANDS CAN HEAR PIN DROP 
IN HOLLYWOOD BOWL 


Museum Exhibit of tile Beautiful Egret Whose Snowy 
Plumes Almost Resulted in Its Extinction 


MOST BEAUTIFUL BIRDS SAVED 
FROM EXTINCTION BY LAW 

Legislative and police powers of several 
stalest and funds supplied by interested 
persons, have been used successfully to 
save from virtual extinction the American 
egret, probably the mo-t beau 
this country. A 


V t 

Tli rough sound reflectors recently in- 
stalled. .25,000 persons can hear a pin drop 
on the stage of Hollywood how l. In the 
tests a birdshof weighing about one- 
thousandth of an ounce was dropped eight 
inches on a kettledrum and the noise was 
heard in every part of the bowl. The re- 
flector is a. half shell of a huge cone, forty- 
five feet high at the front of the stage and 
eighteen feet at the rear. It is made of 
thirty-six tons of structural steel and 
padded inside and out with sheets of as- 
bestos. So carefully has it been designer! 
that it directs more sound to those 550 
feet away than to persons hi front-row 
seats, because the close-up audience gets 
enough sound from direct waves. No 
electrical amplifiers are used. The reflect- 
ing cone is mounted on a portable stage. 


few years ago. these 
birds were slaugh- 
tered in large num- 
bers to obtain the 
fine plumes worn 
b y t h e f e m a 1 e 
snowy egret during 
lire breeding sea- 
son. The plumes, 
known as aigrettes 
when worn on wo- 
men s hats, sold at 
$30 an ounce, and 
each female yielded 
about a d o £ e n 
rep reseti t- 
ounces of 
For each 


pi ti mes, 
mg two 
feathers. 
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LOCATES WATER PIPES 
DIGGING 


RADIO 

WITHOUT 


To prevent dig- 
ging up the streets 


over a considerable 
urea, a frame radio 
aerial and what re- 
sembles a portable 
wireless set are he- 


Using 


Radio Apparatus 


; j si 


ing used in Londo 
to locate unffef 
g r o u n d water 
mains. When tl 
aerial is di recti, 
above the pipe tin 
instrument trans- 
mits a bu^z which 
is heard by the op 
orator through ear- 
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STRANGEST TUNNEL TO JOIN EUROPE AND AFRICA 
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Meats and Fruits, in Uniform, Handy Packages, as Prepared for Consumption after Rapid Freezing, and Type 

of Machine in Which the Products Are Frown 


Perishable foods of almost every kind* 
sold in uniform, frozen packages with a 
minimum of waste and at probably lower 
prices, will be available at any season of 
the year as a result of a recently developed 
quick-freezing process which keeps foods 
with no loss of flavor or nutritive value. 
Fresh vegetables and fruits, oysters at all 
times of the year and other foods usually 
procurable in palatable condition only at 
certain seasons of the year, can now be 
enjoyed at all times. 

The virtue of the rapid freezing as com- 
pared to the usual slower processes lies 
chiefly in the fact that when the cold is 
applied quickly and freezing is fast, much 
smaller ice crystals are formed. In the 
slower methods, the crystals are larger. 
They break the tissues and cells in meats 
and vegetable products with the result, 
especially in meats, that the liquids which 


form much of the nutritive value and the 
flavor of the product escape and are lost. 
There is but little cell destruction in the 
rapid freezing since small crystals are 
formed, hence the foods retain their orig- 
inal flavor, freshness and nutritive qual- 
ities and at the same time are protected 
against decay. 

To freeze foods by the new method, they 
are placed in a machine, the chief feature 
of which is an arrangement of two flexi- 
ble, moving belts of monel metal, one 
above the other. The cartons on the 
lower belt are drawn into a freezing tun- 
nel while the tipper belt drops down upon 
the food but not so hard as to crush it* 
When the machine is properly loaded, a 
calcium chloride brine, at a temperature 
of about fifty degrees below zero, is washed 
against the reverse side of each belt but 
none of the liquid is allowed to come in 
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co {i tact with the food. 
The i i s ten >e cold quickly 
penetrates the belts and 
the products, freezing 
them in from one to two 
hours and forming small 
ice crystals that do not 
break up the cell tissues 
and damage the food, 
Development of the 
process, it is shown, will 
permit the producer to 
freeze and ship only the 
superior grades and the 
better cuts of meat atid 
fish, while the other parts 
can he utilized for by- 
products. 'flic yields of 
abundant seasons can be 
preserved over slack liar- 
vests, thus equalizing 
market conditions, and 
shipping expenses will be 
reduced through reduc- 
tion of waste and extra 
handling, Stores selling 
the frozen products will 
be equipped with large 
refrigerator counters and 
cases where stocks can 
be kept indefinitely. 


VACUUM CLEANER 
FOR STREETS Jj 

Resembling an army 
tank in appearance, a 


Storage Tanka at a Big Dye and Chemical Works; the Ode! 

Large Cap-ncicy and Eliminates Unequal Strain 


street cleaner employing 
the vacuum principle is being used in 
Her! in.,, Flie gasoline-operated cleaner 
sweeps the streets, and also sprinkles and 
mops them in one operation. 


TANKS SHAPED LIKE BALLOONS 
FOR GREATER STRENGTH 

Huge spherical tanks, resembling large 
balloons, arc being widely used in this 
country and abroad for the storage of 
chemicals, such as are used in the manu- 
facture of dyes, and for other liquids. One 
reason lor the construction of a tank of 
this shape rather than a cylindrical or rec- 
tangular one is that there is no undue 
strain on any one side of the tank either 
from the weight of the liquid or the pres- 
sure of gases that may form inside; less 
metal is also required to build it. 


Street Sweeper That Works Like Va 


l§f 

/ at Ljuin 


Cleaner 


CF i reproof clothes for airmen are being 
used by the British air forces. 



plant. One man smashes 
dishe^ and glassware, ami 
h paid to fin it. I runks 
arc throve n from a roof 
to the ground, nine stories 
down, to see whether 
1 1i ev will break. Then 
there is the mattress 
tester! Sleeping like a 
log is no idle phrase 
here, for the) toss a real 
log upon a mattress to 
test its resiliency,. 

Doctor Harvey himself 
has devised many of the 
surprising ways of find- 
ing out just how well 
some 31,000 products 
"stand the gaff.” He is a 
••ort of commercial detec- 
tive who is engaged in 
throwing light on any 
possible flaws 3n i he 
cases of goods that are 
sent to him to be i lives- 


By CRAG DALE 


T ¥ OVV often have you heard the remark. 
* * “They don't make 'em like they did 
in the good old days”? and how much 
truth is t litre in it? 

To answer these questions, to speed up 
the wear and tear of time so that a few 
hours will reveal faults it ordinarily would 
take a lifetime to discover, is the job of 
Dr. Ellery H. Harvev, head of the "prov- 


ing plant" of one of the greatest mer- 

chandising houses in the world. 

There are sortie queer jobs in this 


Measuring' Effect of Synthetic Sunshine on Paint Sam- 
ple!;, and Testing Absorption Qualities of Cloths; Con- 
ditions of Natural Exposure Ate Accurately Duplicated 
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tigated. One of lii-s most in- 
teresting tests recently was 
conducted to determine how 
long Hie platinum tip on foun- 
tain-pen points would last. He 
constructed a motor-driven 
band that traveled in a chang- 
ing circle over an ordinary 
sheet of writing paper, and 


How durable Arc Dishes? With This S^ingirtE Weight, the Tester Can Determine the Strength of Blow 

Required to Shatter Plates, Bowls atid Other Dishes 


which held the pen at a constant angle. 
Force feeding of ink kept the flow con- 
stant, One pen traveled 156 miles before 
it stopped writing. That, lie declared, 
is equivalent to 123 years of average use. 

The wearing qualities of silk dress 
goods began to give Doctor Harvey much 
trouble when women began to insist on 
bright colors. Rayon stepped in and added 
to the trouble because manufacturers of 
real silk goods, in some instances, at- 
tempted to lessen the cost of silk by using 
a tin "filler.” This filler was the woof 
thread in the fabric and is made of tin 
chloride. Tin chloride oxidizes under 
sunshine, and perspiration breaks it down 
rapidly. Laws of trade permit the use of 
as much as twenty-five per cent of tin 
chloride in making silk goods, but some 
manufacturers, spurred by hot competi- 
tion, used as high as fifty-five per cent of 
the tin. In those cases the fabric break- 
down was rapid. 


Chemical analysis, of course, would dis- 
close the quantity of tin in the goods, but 
not the length of wear under average 
conditions. The public wanted silk, or 
something that looked mighty like it, and 
the merchants had to provide it — even if 
it were half tin. So Doctor Harvey de- 
vised another machine; one that would 
do in a few minutes what weeks or months 
of wearing would do to a silk dress. Op- 
erating at normal room heat under ultra- 
violet rays and in reasonable humidity, 
Doctor Harvey's abrasive machine would 
deliver seventy-two rubs a minute on the 
cloth at the friction of the material rub- 
bing against itself. Three minutes of rub- 
bi Lig was enough for heavily filled silk, 
white that containing no more than twen- 
ty-five per cent tin stood from three to 
four times as many rubs before breaking 
down. 

By using the same machine, without 
the addition of ultraviolet rays or humid- 
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ity, a piece of me- 
dium-weight wool 
Milling for men is 
f ound to st a n cl 
50,000 rubs at the 
rate of seventy-two 
a m i nute, T hat 
gives an i cl e a + 
though indefinite, 
since conditions 
must vary with in- 
dividual instances, of how many times one 
might expect to sit down on a chair cov- 
ered with like material before wearing 
out his trousers. 

One of the most difficult methods of 
speeding up time has been successfully 
solved bv Doctor Harvey in finding out 
I he lasting qualities of paints, varnishes, 
lacquers and asphalt roofing, 

"The flair for bright colors on lino- 
leums, on weatherboards and throughout 
the house* gave us a lot of trouble a t 
first,” he said. ‘‘We just didn't know 
what we could guarantee. But now we 
have a machine which can tell us quickly 
about it, A piece of linoleum, for in- 
stance, is no better than the paint that is 
on it. When the paint breaks down, t lie 
whole fabric begins to go. 

"In our 'w eat hero meter’ we have effects 


ill at make one hour equivalent to one day 
of actual weather conditions. The painted 
metal panel is placed in the machine, and 
for three hours out of twenty- four is 
given a drenching downpour of rain and 
one hour of refrigeration at nineteen de- 
grees, and then seventeen hours of blis- 
tering sunlight produced by ultraviolet 
lamps. The remainder of the time it is in 
the dark/' 

At what is considered proper intervals, 
the metal is taken from the machine, dry, 
and the un painted side is placed on a bed 
of steel wool which is connected with an 
electric battery* An- 
other contact is made 
to the metal and then 
drops of salt or 
soap solution are placed 
t regular intervals over 
the area of the 
piece of metal. The 
operator then ap- 
plies a platinum 
needle, attached to 
a set of radio-re- 
ceiving earphones 
through which lie 
listens. If there has 
been anv break- 


M frasurinef Strength of Saw, of Furniture, and the 
Wearing Qualities bf Leather Samples i Special Ma- 
chines Had to Be Invented for These T.Tftfcs 
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clown or cracking of the paint, the opera- 
tor hears a loud dick as the electric con- 
tact i,’. made on the wet spot by the needle, 
The longest ihai ihe best grades ot paint 
yet tested will stand under such a test is 
seventeen years, according to Doctor 
Harvey, and it took about three-quarters 
of a year to establish that fact, Painted 
wall paper — or more accurately, tinted 
wall paper — has given much trouble, too. 
The new bright shades, with their many 
variations and mixtures have been diffi- 
cult In obtain so that they will last against 


Determining the Stiffness of u Gulf- Club Shaft; Testing the Strength of Fot>e. and Putting the Springs and 
Padding of a Mattress through Tests That Reveal Their Resilient and Other Qualities; the Log Founds the 
Mattress at Different Angles and with Varying Force to Test Sample's Durability 
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the brilliance of sun- 
shine. So far, three 
years has been estab- 
lished a* the longest 
time such paper can he 
warranted not to fade. 

Another apparatus 
of more than passing 
interest in this labo- 
ratory of unusual 
things is the machine 
for determining the 
resistance of china 
against breakage. For 
this test a four-ounce 
steel weight is swung 
against the plate in 
ever-increasing arcs 
to measure the foot-pounds of 
resistance. The trick is to ob- 
tain a really thin dish which 
will stand some bumping 
around — one which the hur- 
ried housewife can drop occa- 
sionally without hearing the 
heartbreaking clatter of crash- 
ing dim a. Two and a half foot- 
pounds is established by Doc- 
tor Harvey as the smash that 
a plate or cup must stand be- 
fore he can accept it. 

And mattresses— what they 
go through before Doctor 


Harvey will give them his official approval 
is enough to discourage the best of them, 
A log is hooked up to machinery so that 
it pounds the mattress from almost every 
conceivable angle. If a mattress stands 
up under that for a week, it is good for a 
lifetime. 

“Taken as a whole* a comparison of 
quality between an article that is made 
today and the same thing of twenty-live 
years ago will show many things are not 
so good today/" declared Doctor Harvey. 
“On the other hand, the public is not so 
much interested now in how long a thing 
will last as how it will look. I’m speaking 
of clothing now; women s clothing in par- 
ticular, But bear this in mind: If the 

quality of silk goods 
lias deteriorated, that 
very deterioration has 
placed silk goods in 
the reach of many 
who could not alford 
it years ago. 

"But it is difficult 
to discuss the question 
of relative goodness 
of things without ad- 
vancing the thought 
that today we have so 
many m ore thin gs 
than we had twenty- 
live years ago. Every 
year secs additions to 
the list of things the 


Driving Hacksaw through Steel Bar^ Testing Rubber Fabrics Water, 
proof Qualities, and Electrical Test on Painty the Needle Makes an 
Electrical Contacl it Paint Haa Cracked on Metal 
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public desires. What 
they are enabled to save 
by buying silk with tin 
in it. or a suit with 
shoddy and cotton, they 
spend for some of the 
olher items which, after 
all, make life more inter- 
esting* and which put 
within the reach of 
everyone those things 
which once were consid- 
ered available only to the 
very rich, 

"Yes, sir, the day of 
the spinning wheel defi- 
nitely is gone, and while 
The socks and fascinators 
that grandma used to 
make might have lasted 
longer, the tilings of to- 
day serve their purpose 
not better; 
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Life Guards and Thtir Rescue Planer a Lifeline Dropped from the Plan-e to 
Persons in Distress Is Carried to Shore a Toledo 


1 U ■> t as well, El 
Things may not be so good, 
in a technical sense, as they were in times 
gone by, but I believe that that very truth 
is partly responsible for the undeniable 
fact that living itself is better." 

— 7V 

SPRING-WIRE FUR STRETCHERS 


LIFE GUARDS USE SEAPLANE 
IN RESCUE WORK 


REPLACE WOODEN FRAMES 


x 


Spring- wire stretchers tor the drying of 
raw furs are replacing the laboriously 

whittled wo ode 
f r a m e s w h ' 

L rappers have 
'"re or less 
lly since 
■< when Indians 


Life guards at Seaside. Or eg., use an 
airplane in rescue work. craft car- 

ries a torpedo to which is fastened a long 
rope attached to a life preserver. The 
life-saving crew drops the preserver to 
persons in distress, and the torpedo car- 
ries the line to shore, the method being 
fj nicker than a boat rescue. 


NAIL-LESS BANDS FOR BOXES 
REDUCE SHIPPING COST ^ 

cases and boxes are strength- 
steel bands fastened with seals 
of nails, A stretching unit sini- 
li saplings plifies the task of putting the hand around 

purpose. It ) the box, and the ends of the strip are 
was necessary tov*-, joined with a seal which may bear the 
have a large as- trade-mark of the 
oirt m ent o f ^ fi mi if desired. 


c-y 

.• .iiiien frames to Use 


of the seal 

acc ■ ; inmodate va'^^^a n d the b a n d 
rimis sizes of pelts^^ makes it practi- 
ad justs its 
wire holds 


The spring 

to allow sufficient circulation of iut\ 
drying the pelt more quickly and 
dating wrinkles. Prong steel clips 
under tension grip the side wires and thus 
keep the skin in any position* To remove 
the dried pelt, it is only necessary to coin- 
press the side wires, J 

‘ - ^CrsA 


izes of pelts^* makes it practi- 
ts-elf to any call y impossible 
s the sides^for anyone to 




break into a ca*e 
so protected, with- 
out detection, and 
the steel strip per- 
mits using a box 
with less timber 
material 


in it, hence a 


al cost aiid transportation^ 

uixyv^-t sO 

% roou 


saving in 
charges* $ 
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Huge Soldier's Cap A r .op Striped Pole Which Marks the Entrance no a 

Citiiens' Military Training Camp Established in Russia 


SOLDIER’S CAP MARKS ENTRANCE 
TO MILITARY CAMP 

To observe the anniversary of the cotn- 
m u ih it revolution *in Russia, a training 
camp rally recently wa: slwld at Moscow. 


the special features of the 
apparatus is an arrange- 
ment of rubber shields 
licit resist extreme 
pressures and also afford 
a means of movement, 
as they admit air and 
water at one side of the 
craft and expel it at the 
other. In a trial, two dogs 
were lowered inside one 
of the diving chambers 
arid kept there for twelve 
hours. When they were 
removed, it was found that 
they had suffered no iil ■ef- 
fects and the air inside 
was almost as fresh as it 
was when the apparatus 
was lowered. The inveti- 
lor points out that his 
principle could he adapted 
. the construction of sub- 
marines that could de- 
scend and operate at 
depths much greater than 
those reached by present 
types of underwater craft, 
i fie rubber shields are of 
i \ Lty c h a texture that they 
resist external forces such 
as explosions. In a dem- 
onstration. a quantity of explosive was 
set off tinder the craft while it was sub- 
merged but it did no damage. Besides 
"making*' its own air, the apparatus is 
fitted with powerful reflectors which per- 
mit an extensive view over the sea floor. 






Entrance to the military camp was market!" 
by a huge officer’s cap placed atop a 
striped pole about which was fastened a 
rustic seat. In the camp, citizens were 
put through a strenuous period of mili- 
tary drill and maneuvers. 


CRAFT TO TRAVEL OCEAN FLOOR 
UTILIZES* ROBBER SH|ELDS§ £ 

For use in nyi iuIT' the 
a craft invented by a Croatian en- 
gineer, is said lo permit as ‘many as six 
persons to descend at one time to much 
greater depths than heretofore possible 
and is so arranged that drawing and pho- 
tography may be executed while the ob- 
servers are on the sea bottom. One of 
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PORTABLE BOAT CARRIED IN CAR 
INFLATED BY EXHAUST^ 

To save campers the expense of stor- 
ing or hiring a boat, a portable pneumatic 
craft has been made in England to he car- 
ried on the running hoard or luggage 


Portable PrteUm 


Boat 


fl at l-J 


(Xsw&. 


Auto and In- 
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rack of the auto, The boat jjiay be in- 
flated in three minutes from the exhaust 
of the car and is large enough to carry 
three persons* When stored for carry- 


0 


y U] 


ing, however, it packs in a bag smaller 


than an ordinary suitcase. It is propelled 
by a small motor at a speed of 11 flee it 
mites an hour, and may also be used, wh 
inflated, as a bed, or turned upside do 
to serve as a diving board. 


RIGID CHAIRS ARE NESTED 
TO ECONOMIZE SPACE J 

Rigid chairs, so constructed that they 
may he nested together* give all the "pace- 
saving features of folding chairs without . 
their disadvantages or weakness, Thtf:' 1 
chairs are of identical size and shape, and 
can be nested because the seat frame con- 
verges slightly toward the front, while the 




back of the seat is slightly higher than thg _ h Miniature Gas Engine for Operating Model Planes or 
front The seat is made level hv havinfr Beats; It Comes Ready for Assemble E 


ty pe of const r u c l i on , 
chairs can be nested, 


front. The seat is made level by having 

the cushion thicker at the front. By this v -g MALL GAS ENGIME OPERATES 

a dozen or more MODEL PLANE OR BOAT 

each taking about , Tyy 

two inches of operating model aircraft or raci 
space and resting^ boats* a model gasoline engine which d 
on the floor on itsfx ve ]°P s up t*> on e-fourth horsepower nia: 
own legs. Thev^be obtained complete by the model builder 
may be built inland assembled from detailed drawings to 
any period or fit the apparatus for which it is to be used. 
stvle with anv Vf is a single-cylinder two-cycle engine 
kind of backs and ^weighing only two pounds and running 
legs, IF a seal pad ^ at L500 to 3.000 revolutions per minute, 
is used, it is lifted^ The model is air or water-cooled, and all 
ajiatnst the V tTie P ar J s COr 


up 

back of the chair 
when the chairs 
are nested. 
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EXERTS EVEN PRESSURE fl / 7 


PLANTS TREATED WITH RADIUM 
TO CREATE NEW TYPES fl p U 

By exposing plains to radium, scientists 
at Iowa State college hop e lo produce 
new varieties of tomatoes and other prod- 
ucts. The radium, imbedded in small 
needles, it is expected, will affect the plant 
cells in such a way that new, permanent 
kinds of produce will result and impor- 
ts taut facts may be learned as lo the rela- 
"Mionships between existing varieties. More 


^Tthaii SS.OOQ worth of radium has been 


borrowed in 
periments^ 


order to pkrry out the cx 


To keep the tennis racket in condition, 
a lightweight press is available that can 
he carried in posi- 
tion on the racket 
inside the racket 
cover. A locking 
lever clamps the 
implement in po 
sit ion, an even 
pressure being ex- 
erted sit each of < 

Four contac 
points that are 
located above the 
racket rim. 


qO 

222 1 


POPULAR 


MECHANICS 


ASTRONOMERS’ “BIG BERTHA” BRINGS STARS NEARER 



Above, Heavy Steel Girders 
WhEch Support the E3Q^Ton Tel- 
escope and I is Base, in Opera- 
tion near Bet lift, and, at Ri^ht, 
Another View of the Huge In- 
strument, Showing One of the 
Bljt Q ea rs 


General View of the Bis Telescope ; Tts 
Lenses Arc Focused and Moved Electri- 
cally; Observations Are Made in the 
Open; En Case of Storms, a Canvai R ■0-0 i 
Is Quickly Erected;, Note lhi= Huge 
Court ter weEght-s at Either Side 


An Astronomer 
Studying Models 
of the Stars and 
heir Path 
around the Sun 
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Several pieces of furniture 


tained in a single unit, which, in one form, 
server as a carry- 
ing case, thus mak- 
ing the unit com- 
pact anti portable. 

In various forms, 
the case may he 
turned into a too! 
box, w o rich e n c h, 
stepladder or chair, 

A trapdoor in the 
top gives easy ac- 
cess to the tools 
and may be fas- 
tened to the step- 
ladder to form the 
bottom of the chair 
or the first step of 
the ladder. 
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Brush Cutter, O parted hy 
Forest; It 


.-, Used for Clearing a Trail tin .^ p :i 5 
v.’jfh Eight Fee? Wide 


fa COTTER RUN BY TRACTO 
^CLEARS NEW LAND 


that 
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handy about home or workshop are cotf^Ohetween the plow and the operator 


SEAGOING GARDENS 
SUPPLY FLOWERS 
ON LINERS 

Seagoing' gardens have 
become a part of the pj, 
modern ocean liner, and - 
the nautical garricnec ^ 
tends his orchids and 
rosebushes in mid -ocean ^ 
ns does his brother in the 
greenhouse on land, The J 
modern transatlantic 
liner carries a staff of 
gardeners for the con- 
servatories filled w i t h 
shrubs, exotic plants and 
blossoming vines. Big 
ships carry 1.000 plants 
or more and supply fresh 
flowers for the passen- 
gers throughout a voy- 
age. Fog is the worst 
enemy of the flowers, for when salt water 
fog dries it leaves a coat of salt on the, j T; 
plants, and delicate blossoms wither andv? 

die. Ship gardeners select their plants in V, I mid reds of ncrW of brush and smai 
both foreign and home ports, Certaip 3 trees have been cleared from new land in 
flowering plants, including rhudodenyTx British Columbia with aSKtish cutter op- 
< Irons, hydrangeas and azaleas, stand the * erated-*n front ofa tractor. The cutter^ 
ocean travel very well wsKronsists of a V-shaped plow, the lower 

T>part of which projects about six inches 

TOOL BOX, BENCH AND LADDER 4 !,ik1 !s equipped will, a cutting edge. The 
CONTAINED IN SUITCASE O^^icimer clears a furrow eight feet wide as 


jt i^ pushed through the brush, which is^v 
thrown 10 either side. Wooden timbers ^ 


teci the man on the tractor from 

trees. The 


also is used to ad- 
vantage in blazing 


1 4 11 ! ■ PS*** H ■£, ^ I, 

a trail through the^^ 
forest for roads. ^ -5 


Be Converted into Ttml Be*, 
Jthch or ..Ladder', or Folded for Carrying 


([Popular 
ics Magazine 
not publish 
name of the 
or seller of any 
vice described in its 
pages, but this in- 
formation is kept 
on file and may be 
obtained free from 
our Bureau of In- 
formation. 








lor 25ft years, but tit the end of 
that time, wise men of the future 
will know more about the speed 
of the ice masses than can lie 
learned by living men. Metal re- 
ceptacle s, shaped like shells and 
containing records as to the exact 
time, location and depth of their 
burial, are being deposited in va- 
rious glaciers, near their edges. 
Copies of the data are placed in 
the safe oE the Swiss Academy of 
Science with instructions that the 
shells are not to be removed until 
the year 2180, when their location 
will he compared with the orig- 
inal place o* J deposit and the 
speed of the glaciers will thus be 
computed. 


M Irror Which Plays £ Large Part in Arousing Interest qf Pupils 
in 3 Children s Gymnastic School in Berlin 


CHILDREN’S GYMNASTIC SCHOOL 
FITTED WITH MIRRORS 


A 


‘CORNERSTONE" OF HUGE 
JRSHIP RAISED 

} k , INTO PLACE 

b 

Laying the ^cornerstone" for a 
dirigible consists in hoisting into 
position a circle of metal compos- 
ing the master ring. When the 
navy airship " ZKS-4" wa s started 
at the dirigible aocKot’ the Good- 
year Zeppelin corporation, at Akron, a 
mammoth TLLloot master ring "was raised. 


Mirrors play n large part in a gymnastic 
school for children in Berlin. I he in sib 


To this member will be attached the metal 
girders extending to other rings as the 
aerial giant begins to take form- 


2 


tu t i otfTs^cTpFu to cirri <tren rang- 
ing from one to five years of age. 
and the large mirrur> are placed 
before the horizontal bars and 
other apparatus to allow the 
youthful gymnasts to observe 
themselves and thus awaken their 
interest in the manner in which 
their exercises are performed . 


GLACIERS" SPEED TOLD 
BY METAL SHELLS ^ 
BURIED IN ICE f 7 ? 

How fast does a glacier move? 
Only a short distance each year, 
present measurements reveal, but 
Swiss scientists* intent upon more 


accurate answers to the question, 
have started a series of experi- 


I meets that will not be completed 

Ovi/is? 


(Wv 







Hoisting into Position the 133-Foot Master Ring Which Consti- 
tutes the ‘"Cornerstone” lor a New Navy Airship 


/ v f 
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Taking Photographs and 
Making Observations 
near Big Berg Which 
Drifted to St Le of 

Bay of Wbalog and 
Codged near Barrier: 
Below, Admiral Byrd tn 
His Room at the Base 
Camp. Studying Plans 
inr the Exploration Cam- 
paign While His FaithFu! 

Dog "Igloo" Cooks On 


Hi. Uf © the Nfw Yi-rk TliWM Co , and the Si. Leals Pe?t-D!apaEfh 
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POPULAR ME C HAKICS 



Flying over the 
Queen Maude 
Range in the Aut- 
arttic on the 
Aerial Trip to the 
South Pole; the 
Bread W i n g of 
the Plane FiH* 
the Top of the 
Photograph; Be- 
Low. Remarkable 
M Snap” of Two 
W h a Lea Rifling in 
3 Crack in the 
Bay let; Because 
of the Narrowness 
of the Fissure, 
They Had to Rise 
at an Unusiut 
Angle 
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“'Ski" and H, £ky.” Two Pups 
Adopted by Captains McKinley 
iLritJ Parker; Rear Admiral Byrd 
in His Furs, and Holding the 
Flag and Iht Stone Taken frair, 
the (Heave of Floyd Bennett and 
Dropped at the South PnU; Be. 
low, the "Snowmobile. ' a E-ki- 
R qu ipp-td Tractor Which Was 
Abandoned Eighty MiLs So mb 
c-f the Base; the Expedition Fur- 
ther Demonstrated the Remark- 
able Efficiency of Various Kinds 
of Mechanical Equi [intent 




228 


P O P U L A H M E C I f A N I C S 





Testing a Radio Dine* 
tior Finder and, in Cir- 
cle. Bemt BaicJitn, Ch;tf 
Pilot of the Plane on Its 
Fights over the Pole and 
through Antarctic Shies, 
and Who Was with Byrd 
0ei His Flight over the 
Atlantic; during Pracli- 
■.ally Every Moment of 
the Antarctic Expedition 
Constant Communication 
Was Maintained with 
Civilization hy Radio 
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A Group of Emperqr Penguins 
Captured for Presentation to 
Museums in the United States; 
These Birds Weigh from Sixty 
to Seventy Pounds Each 
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In Cirtle, Dr. Dana Co man, Who Wsj ;■ 
Private in the French Army for W-tS Than 
Three Veers during the World War, Crew 
n Beard Thai Pntv«t io 13c One urf die 
Wonder! of iht Eipcdilinn ; at PL; hr, Cart 
Petersen. Radio Operator in the Radio Room 
Where Contact Was Maintained with the 
Outside World throughout the Long Months 
in the Antarctic: Below, Making a House 
oF Snow to Hnid the Starks of Supplies 
Seen. irt (Fte B ac kgroirrid ; Great Care Was 
Taken in the Selection of lire Materials for 
the Expedition and Sufficient Quantities 
Were Taken i-o Last a Long Time; a Spe- 
cial Supply 5 Id vi. rhe "C. A. Larsen,' 1 ' Was 
Acquired and Sailed from Los Angeles with 
Admiral Byrd to Join the Flagship, I he 
1 ‘City of New York. ,f at Dimed in, New Zes- 
land; front Tlri*; Point, the Final Voyage 
toward the Antarctic Was Begun; among 
Scores of Other Things Not Usually Asso- 
crated with q Voyage oF Adventure Wert 
Various Musical Instruments and a Laig;e 
Library to Help Entertain the Men of the 
Expedition during Idle Hour* 




230 


POPULAR M ECHANICS 




Digging Out the Metal 
Plane aTter a Heavy 
Snow, and. Below, View 
of Pieuure let Such as 
Was Encountered in 
Great Muses in the Bay 
uF Whales: Ice riles Liku 
Tlitsc Made Sledge 
Travel Slow ami Dan- 
gerous; (he Rise Camp 
Was tiatabliehed on the 
Biy qi Whaict and Served 
2 s l5m "Capital" til the 
Expedition with Ih Liv- 
ing Quartern, Radio and 
Weather Stations, and 
Airplane Base; Little 
America Was Begun in 
December, 192B. and 
Byrd and His Men Lived 
There till February, 1930 
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Wnrmirig Up chi. Engines of the Tri-Motorcri Ford l r 'Siint- h 
the "Floyd I' eiinclt/' Which Crmied Admiral Byrd and 
Companions ov«- the South Pole; at Left, Captain Parker 
Standing jn Hale Cut in lee to Receive Water from the 
Photographic Laboratory, and, Below, Joe Rycker, Movie 
Cameraman, Making Film to Show Some of the Prize 
Beards Grown by Members of the Expedition: Basing and 
Other Athletic Cunies'is, Amateur Theatricals, E'. r cn to a 
SievLit. the "Anlamtc Follies/' Lightened the Hours When 
the Men Were Confined to Camp by the Storms and Snows- 
of the Far South 
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Above, Airplane View of ^Pan- 
cafea'" Lc Floating in the Moss 
Sea: at Left. What tho Well- 
Dressed Aftiarclic fcaplotcr 
Wore — n Face Protector, Made 
like a Baseball Mask and Cgv- 
cred with Wind-Plfiot Material; 
Belcsw, Mere Pr«*ure lee Piled 
in jagged Heaps m the Bay 
of WhaEcg Nat Fat from ihc 
Base Camp 
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A Conference of Pi* 
lota before the Seiche 
OVcT the South Pole; 
from Left to Right. 
Dean Smith, Capt, A. 
N, Parkef, Admiral 
Byrd. Bern* BaLheu 
and Harold L June; 
Below, George Ten- 
nant. Cook, with a 
Captured Penquin ; 
these Birds W ere 
Curious and Tame 
Blit Not Satisfactory 
as F ood 


Below, A dm. Byrd Making Ohservationa at Little America: 
the Flight over the South Pole Was But One of the Inter- 
esting and Important Accomplishments of the Expedition; 
Thousands of Square Miles of Territory Were Surveyed and 
Mountain Ranges and Other Geographical Features Were 
Located and Mapped ; on. One of the Geological Trips, 
Members of the Byrd Expedition Found a Cairn BuiEr hy 
the Late Roald Amundsen in 1912 While on His Way Back 
from the South Pole: on Another Trip, a iSO-Milc Gale 
Wrecked One of the Airplanes 


T 'r' 

is 
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Night View of the 
Adolph S. Gchi Ra- 
dio Station Towers, 
Looming above the 
led Huts at Little 
America; the Night 
Lasted Font- Months, 
Giving the Men Am- 
rile Time to Prepare 
for the Rigorous Trips 
Which Were to Fol- 
low iin the Spring 


- * 




The “City of New York/' 
Flagship of the Expedi- 
tion. Lying in Discovery 
Inlet st tin? Edge of the 
Ice Barrier around the 
A n t*jv tic Con fill ent ; the 
Bundles On the Rigging 
Are Filled with Whale 
Meat; Shortly After This 
Photograph Was Taken, 
the Tee Broker Up 
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At the Base Camp, a 
Few Members pf the 
Expedition Enjoying a 
Game of Cards While 
Their Companions Look 
on front a Bunk- in 
Circle* D fifth Smith, 
Left, and Harold June, 
Barbering 


View of the Mejia Hall Shortly 
Before Supplies Hid Been Stowed 
Down for the Winter; the Flag 
Was Kept Flying as Long as the 
Sun Shone; Materials Were Car- 
ried by Dog and Tractor-Drawm 
Sledges from the Expedition Ship, 
the f, City of New York" 
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Running the “Snowmobile" Out Ol 1 1 s 
Winter Renting FUm; It Wan Comjilftcly 
Hidden by Snow and Ice When Spring 
Made Further Ttip^ RonisibJe; at Bight, 
Howard Mason, Ridio OfWtatof, Who Was 
with WEI bins on Two A task an Tciipa 


■he. 


^ -r 
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View from the '"City of New 
V orlt” Snowing D og Tc^ms 
Loaded f r>r Start to Basjj Camp 
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‘'Cycbne' 1 Haines with One of 
the Big Box Kttc* Used In Mak- 
ing W tails er Q bacrv a i i on s. and, 
In Ovftt, Jim Feijry, Driver al 
the "Snowmobile/' Smiling after 
a “Windy Trifi through Flying 
Clouds of Snow 


Admiral Byrd's Expedition Was 
the Most Completely Equipped 
Scientifically of Any That Rver 
Fonetrated the Sc tit hern Re- 
gion.! ; the Weather and Other 
Dalit Obtained, It Is Expected, 
WilE Be of Inestimable Value 


The "Floyd Bennett"' Being 
Loaded with Skis. Srmwshoes 
snd Other Tilings Likely lo Et 

Needed fn a Forced Landing 
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At Lcllj Ciipt. Ash icy Me Klnley Sighl* Huge Aerial 
Camera cn Human Tripoli, and, in Oval, Another 
View ol (he F J h«ti5giiiphei' ftrni H is Eighty Camera 




M'en^Hcrs of th* Eirpediuon Sa- 
luting the- Flag, When It Was 
Rai&ed ilir D;<j' she Sun Rc- 
tiisned af c<;r the Long Night at 
Little America 


ar a 
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Left. Admiral Byrd 
at the Right, ‘Winch- 
ing Chris Braathem 
Completing Model of 

the ’City of New 
Vorit"; Below. Rid- 
ing &n Sleds behind 
the “Snowmobile, 1 ' 
Left to Right, G. 
Hamilton Black, Jim 
Peury, Dean Smith 
and Paul Siple 




Below, the Tri-Mo- 
Iotci! Fland "FI oydl 
Bennett, " Being Loaded 
with Gasoline a nil 
Other Supplies for the 
Flight over the South 
Pole; Byrd’s Expedi- 
tion Was a Special Vic- 
tory l-ir Aviation as 
Well as Tor Science, 
Skill and Courage 









SINGLE-WHEELED AFRICAN TAXI 
RUN BY MAN POWER « 

iw 

While the auto mobile is used m the 
more developed parts of Angola, west 
Africa, the bush chair answers for taxi 
service in the more remote districts acces- 
sible only by rough trails. This vehicle* 
in its more luxurious form, consists of a 
rubber-tired wire wheel on which is 
mounted a light frame with a spring seat 
for the passenger directly over the wheel. 
Shafts fore and aft are for the two na- 
tives who propel the conveyance, one pull- 
ing and the other pushing. 


F 0 P 


TELLTALE VAPOR OF PLANES 
TURNED INTO WATER^ ^ s 

Army air-corps officials recently have 
been devoting considerable attention to 
trails of vapor noticed in the wake of pur- 
suit planes during maneuvers. This phe- 
nomenon was particularly pronounced 
during high -altitude flights of about 28,0l>0 
feet in low temperatures and rarefied air. 
and was found to he the result of conden- 
sation of moisture from exhausts. The 
streak of vapor looks like the trail left by 
a sky-writing plane, and has been studied 
because such a streak, when multiplied by 
tlie presence of an entire squadron, ren- 
der? the ships easily visible to anti-aircraft 
batteries on the ground and enemy planes 
in the sky. The remedy, however, was 
found to he quite simple — the installation 
of condensers on exhaust lines, similar to 
those in use on motors of dirigibles. 


Ant-crma for Ultra .Short-Wave Radio ,i Fl^ r Li ci 
Engineer Has Used i*r Trsii*njbsign of Fug 


ULTRA-SHORT RADIO WAVES 
GUIDE SHIPS IN FOG 

Fug signals, broadcast on ultra-short 
radio waves of twenty to 100 centimeters, 
would be more effective than lights, a 
Berlin engineer concludes after a series 
of experiments. The waves are readily 
concentrated in searchlight fashion, pene- C ^ 



Wheeled Bush 

Parts -of 


sed For Taxi Service in 

Served Only by Rough Trails 


trating mists with but 
I ittl e ab&orpti on ; the y 
are of short range, re- 
quire hut little transmit- 
ting energy and are im- 
mune to atmospheric in- 
fluences such as rain, 
snow and other factors 
that limit the usefulness 
of overhead conductors, 
The engineer believes 
that they might also be 
adapted to the use of po- 
lice and fire-department 
units and where long dis- 
tances are to he covered, 
a series of relay stations 
being used. 
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DIRIGIBLE GRABS MAIL BAG FROM SPEEDING TRAIN 
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tempts. It was found, 
however, that the bear- 
ing of atmospheric con- 
ditions on dependable 
operation makes it un- 
likely that such a service 
can be operated on a 
schedule basis. The op- 
erator of the blimp had 
difficulty in maintaining 
his ship on an even keel 
directly above the track 
while cruising at fifty-five 
miles an hour as the train 
below proceeded at thirty 
miles. When the dirigi- 
ble was brought into po- 
sition,, its nose was tipped 
downward, and simulta- 
neously the two fisher- 
men made a grab at the 
sack with their hooks. 
The dirigible dropped the 
mail to a ship. 


MOTOR CARRIED ON 
BACK RUNS 


TOOLS 


Dirigible Taking Mail Iron? Top of Moving Train with Grappling Hooks, 
Preparatory to Transferring the Pouch to a Syiip at Sea 


Muscular power for 
operating hand tools, 
such as hedge trimmers,, 
saws and borers, is re- j 


or garden took 


Transferring mail from a speeding train ^ placed by a small electric motor worn on 
to a moving dirigible was successfully ac- r the back, which recently was tested sue- 
complished in recent tests near the naval -^cessfully in Germany. The little motor^^ 
air base at Lakehurst, N. J., to determine provides sufficient energy to operate nearly 
f it is feasible for an air carrier to take ' 

pouch to a ship at sea. In 2 ^ 

the dirigible-train experiment, a portable 
platform was erected on the roof of the 
last coach of the train, Between two up- 
right posts, holding the platform in posi- ,A 
tion, was suspended a rubberized rope ^ 
supporting tire mail sack. The rope was £ 
tied to the posts in such manner as to be ^ 
easily released by contact. Two men in 
the gondola of the dirigible carried 
ropes to which were attached four 


pronged grappling hooks. The men fished 
for the bag when the dirigible was brought 
in position over the train, finally making 
the nick-up after several unsuccessful at- 

f t 
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Electric Motor. Worn on Back. 
Operating Small Garden 


Hand Tools 







An English Austin Tuned Up and StrcaifriNned for Racing; It Hpng Up a Class Lap Record of 63.62 Miles- 

per Hour in a Tourist Race HeM 1ft Ireland 


rplIE INTRODUCTION of midget cars 
* in this country is a development which 
is being watched with intense interest by 
everybody — the public in general and 
automotive experts in particular. 

Buyers are intrigued by the thought that 
soon a car may be available which will 
cost little or nothing to maintain and 
which can be bought for the small sum of 
$450 or perhaps less^ fully equipped and 
fitted with a good-looking body. 

With the ability to run forty miles or 
more on a gallon of fuel, having small 
tires (probably twenty-six by three and 
five-tenths), which cost only a few dollars, 
and possessing such small flirts that re- 
pair expenses must be accordingly low. It 
is dear that alt those who are interested 
in maximum economy .will give such cars 
the closest consideration. 

Following the growing popularity of 
midget cars in Europe, executives of 
American automobile -ermi panics have, 
during the past few years, given consid- 
erable thought to such cars and to the 
possible demand there might he for them 
in this country. One large company, at 
least, designed and built several cars of 
this type for experimental purposes. But 
in every case tliere ft was one fundamental 


quest ion which troubled them : Will the 
American public buy these cars in suffi- 
cient quantity to make the venture worth 
while ? 

In this connection, it is interesting to 
note that years ago a number of midget 
cars were built in the United States and 
two of them were conspicuously success- 
ful, namely the first popular-priced four- 
cylinder Ford i 1906) and l he first H up- 
mobile (1909) — also a four. The Tluptuo- 
bile and the Ford classed as midget cars 
with respect to wheelbase and weight, al- 
though their engines were considerably 
larger than any of the midget cars now 
built in Europe. The Hupmobile had a 
wheelbase of eightv-six inches, and a pis- 
ton displacement of 11^ cubic inches with, 
cylinders of three-and-one-fourth-inch 
bore and a three-and-three-eighths-inch 
stroke. Originally it was built only as a 
roadster and sold for $750. The Ford had 
a wheel base of eighty-four inches, weighed 
700 pounds, and possessed an engine of 
three-and -three- fourth s-inch bore by 
three-and-one-fourth-inch stroke, giving 
a piston displacement of 143,5 cubic 
inches. Its price was $500 and there was 
only a roadster model. Both cars were 
satisfactory according to the standards 

CfLA S ,d. 
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tv- one to sixty cubic 
inches and with wheel- 
bases varying from sev- 
enty-five to 108 inches. 
Weights of these ceits 
average about 1 . 000 
pounds. 

With nearly a score of 
midget cars in Europe, 
the reader is certain to 
ask, why these cars are 
so popular across the 
ocean. Speaking of pop- 
ularity, the Austin is the 
largest production job in 
c«m„,y a,™, R.i England, ami because of 

The KftMBgart Five-Horsepower Roadster, a French Version of the British ■ , . . 

Austin; Note the Thin Shell Radiator its SUCCESS, It tS also 

ni anufactured as the 

Rosengart in France and the Dixi in Ger- 

many — and, as already noted, the same 

car, with greatly improved appearance, is 

scheduled to go into production in this 

country. 

The wide use of midget cars in Europe 
is due to several tilings ; the greater cost 
of production in Europe; oppressively 

heavy motor-car 
taxes ; high cost *of 
fuel; lower wages, 
and high cost of insur- 
ance — in some cases* 
Due apparently to 
the less effective pro- 
duction methods in 
Europe, in order to 
build a car to sell for 
$500 to $1,000, it is nec- 


of that day, but as the years rolled by 
they were enlarged, principally, it is be- 
lieved* to permit the fitting of five-pas- 
senger bodies. 

By comparison, the English Austin has 
a wheelbase of seventy-five inches, a four- 
cylinder engine with a bore and stroke 
of two and two-tenths by three inches, a 




piston displacement of 
forty-five cubic inches, 
and a weight of about 
1 ,000 p o u n d s . T h e 
term midget car, of 
course, is relative. But 
if it is assumed that 
any modern car with 
a piston displacement 
of sixty cubic inches 
or less may he so 
classed, then there are 
sixteen European 
midgets, with piston 
displacements ranging 
all the way from twen- 


A not her Midget-Racer Type and an English Austin Four- Passenger Modd with 
Seven -Horsepower Motor; Nolo the Wide Door 
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css ary to cut the size 
way down its compared 
to American standards. 
But even if this difficulty 
were removed com- 
pletely, midget cars 
would still be in great 
demand because of the 
tax situation. In Eng- 
land. for example, the 
yearly tax is $2,55 for 


Chassis of the tiny Enghsh Austin, and Interior of the 
Four-PasaGn£CF Coupe 


each square inch of area for all the pis- 
tons ft\ the engine, Tims the yearly tax 
on a model- A Ford is $120, whereas the 
tax on a car as small as the Austin is a 
little less than $39, a yearly saving of S$0 
on taxing alone. 

New let us examine the midget car 
more closely from the standpoint of driver 
and passengers. To begin with, there is 
adequate room for a comfortable two- 
passenger body on these short-wheelbase 
cars — leg room, for instance, may be nor- 
mal, Also, there may be space to seat 
two children and an adult behind the 
front scats, atid in emergency two adults 
may find accommodation there. Rifling 
quality is generally conceded to be satis- 
factory. 

Maximum speed may be forty to fifty 
miles per hour, or more in some cases. 
While midget engines are necessarily 
small and the power they develop is mod- 
erate, say, ten horsepower, the wind re- 
sistance 3s also low T and it is this factor 


which particularly affects maximum speed. 
Disregarding technicalities, it is reason- 
ably accurate to say that, at low road 
speeds, fuel consumption depends on car 
weight and engine size, and particularly 
on car weight. Thus it should be obvious 
that a car weighing 1,000 pounds should 
run twice as far on a gallon of fuel as one 
weighing 2,000 pounds nr more. 

Other tilings being equal, a 1,000-pound 
car should steer about twice as easy as a 
2,000-pniiml car. and the same ratio may 
be approximately applied to foot pressure 
rerj uired on clutch and brake Gear shift- 
ing should be much easier, because of the 
comparative lightness of the clutch mech- 
anism and the gears which rotate with it. 
In short, a midget car should handle with 
incomparable ease, a thing which will ap^ 
peal to many. Finally, its short wheelbase 
permits it to be maneuvered and parked 
in places denied to larger cars. 


MOTOR CUTTER MAKES LETTERS 
WITH BEVELED EDGES 


Letters, fancy designs and stencils are 
cut. from a wide variety of materials with 
a m o t o r-d r i v e n 


unit that has five 
different cutters 
and an attachment 
for making bev- 
eled edges. The 
machine operates 
on paper, practi- 
cally all kinds of 
synthetic lumber and 
as wood 


m metals as wel 
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BALANCING 
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Cj>F AN OCEAN GIANT 
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Courtesy Mfl rlnu Unpinmlfti 

tipper Left, Making Guide Lines Cm Propcllc* Blades for Chippers to Follow; Right, Boring. Taper Hole in 
Hub of One*Ficce Propeller; Lower Left, Testing for Static Balance 


Special attention is given to the correct 
balancing ch the propellers on battleships 
and other craft, for oil their accuracy de- 
pends, in a large measure, the steadiness 
of the vessel, an important factor during 
gun fire. Balanced propellers arc also 
important to commercial ships where 
safety, steadiness and a minimum of vi- 
bration are imperative. At the Boston 
navy yard, the big propellers' balance is 
carefully checked both while they are sta- 
tionary and while revolving, although the 
latter method has been found impractical 
on the largest wheels* as they cannot be 
rotated sufficiently fast without the in- 
stallation of huge and costly electric mo- 
tors to furnish the power. In most cases, 
errors in the balance are due to unequal 
thickness of the blades or to unequal lo- 
cation of the blade centers around the 
hub. In a three-bladed propeller, for in- 
stance, the axes should he 120 degrees 
apart, but an off-center displacement of 


one degree would impose an unequal 
strain on the propeller, which would cause 
vibrations and possibly breakage. To 
balance a huge propeller for the “Levia- 
than,” it was necessary to remove eighty 
pounds of metal from one blade and fifty 
pounds from another. The blades then 
had to be ground smooth and reheated. 


TEN THOUSAND MILES SAILED 

* 

Owing to improvement in portable re- 
frigeration plants, better design of deep- 
sea fishing craft and improved construc- 
tion of fuel-oil tanks to permit a cruising 
range of 10,000 miles or more, the tuna 
fleet of San Diego and San Pedro, Calif., 
is this year voyaging 5.000 miles south- 
ward along the coast of Mexico and Cen- 
tral America in search of fish weighing 
from fifty to 350 pounds each. Now it is 
not unusual for a boat to make a trip of 


y & FOE A FISH 



ULux -/f ‘S. 



from 8,000 to 10,000 miles and return wYtlt 
her below -decks refrigerators filled Mth 
150 tons or more of fish worth six cents 
a pound to the fisherman. The boats 
have a yacht's bow, a freighters midship 
section and a tug's low, Elat stern, and are 
about 120 feet long. They carry 100 tons 
of live sardines in tanks on the stern, and 
the refrigerating plant keeps 125 to 1 75 
tons of fish in perfect condition. Diesel 
engines drive t lie craft and fuel oil tanks 
hold a two months" supply. While the 
best tuna fish have always been found off 
the tropical coasts, fishing boats until re- 
cently were unable to bring them hack in 
good condition from distances greater 
than 1,000 miles from the packing plants. 
Excepting whalers, these boats make the 
longest fishing voyages in the world. 


BICYCLE WITH GLIDER WINGS 
GIVES THRILL OF FLYING 


Some of the thrills of flying have been 
obtained by the owner of a bicycle who 
has equipped his vehicle with a set of 
wings and a tail. The lift on the wings 
and the down pressure on the tail combine 
to lift the front wheel when the machine 
is in forward motion, the rear wheel re- 
maimng oil the ground for traction. Lat- 
eral control of the wings is combined with 
the control of the front wheel, and the ar- 
rangement of the tail keeps the wheel at 
a uniform height above the ground. 
Wings and tail are quickly detached when- 
ever the rider wants tn u-e the bicycle in 
the ucdiiflirv wjtgsD I* - n « 


Auto Containing Equipment tor Locating Source al 
Radio Interference ; Note the Rod Antenna 


RADIO TROUBLE HUNTER IN CAR 
ENDS INTERFERENCE 


binding causes of radio interference on 
power lines is simplified with a portable 
locator which can he operated from an 
automobile or carried about suspected 
points suspended from the shoulder. The 
trouble hunter consists of a four- lube 
combination rmlio and audio instrument, 
■rli<- i :? I wiili A and E-batteries, an 
J * L-- ' l ordinary headset, a loop 
wiifi socket for the ceil- 
! i ■!/ i. u the auto, a smaller 
^ ! in]> for use outside the 
*■ chicle, a base if the loop 
to be used in llie ordi- 
I ^viiary manner* and a rod 
-^iintenna in four sections 


Wheels oF Ground When the Wheel la 
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plug automatically when 
the screw is insert ed , a nd 
permitting removal and 
replacement of the screw. 
The hole for the ping in 
glass or tile is first made 
with a star or twist drill. 
The plugs make it un- 
necessary to tap holes in 
metal, glass or tile, for 
screws, and thus prevent 
chipping the materials. 


Racing Cat Speeding around the Almo&; Pc rpon [Sic ul 

Track with an Unleashed Lion Cub as a 


RACING CAR CARRIES LION CUB 
AS EXTRA PASSENGER 


Driving at eighty miles an hour around 
the almost perpendicular wall of a motor- 
drome track with an unleashed lion as a 
_ passenger is one auto racer’s idea of af- 
fording an extra thrall for spectators. The 
driver takes as an added passenger a five- 
months-old lion cub which crouches in a 
frame built on the side of the car. The 
most difficult part of the remarkable stunt 
is to induce the lion to remain quiet 
throughout the wild ride, as a move nt 
the part of the animal might be disastrou 
to both occupants of the car. 


STENCIL TRACING 
IS MADE EASY 
^ BY FRAME 

Tracing pictures, draw- 
ings, music or display let- 
tering on dry stencils for 
reproduction on a dupli- 
cating machine is simpli- 
fied with a stencil- tracing 
frame containing a light 
underneath to make 
drawing easy. It consists 
of two pieces of framed 
glass, about three-quarters of an inch 
apart, with openings at lop and air holes at 
the bottom to create a draft, thus protect- 
ing the celluloid writing plate and stencil 
from the heat of the electric light be- 
queath the lower glass plate, A metal cross 
"jplate at the top permits insertion of any 
jortn of stencil-backing sheet in any 6c- 
^ired position, and the frame may be ad- 
justed to any desired angle. Spring- wire 
jclamp gauges are provided for holding 

n position. 
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GLASS 


SCREWS ARE HELD IN 
^Ljb BY FIBER PLUG 

Plugs made from stiffened jute fiber in 
t various sixes and lengths now are avail 
aide for fastening screws in any kind of 
J material, including glass, metal or plaster, 
v When the screw enters the plug, the jute 
fiber expands in all directions, compress- 
ing against the sides of the hole in the 
metal or glass. The hole, plug and screw 
diameter are the same, thus threading the 




mameter are the same, thus threa< 

it n\ krl J 


'Stencil -Tracing Frame 

Glass with a Light 
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SUGAR PRODUCED FROM MILK 
USED IN MAKING CANDY 


Successful 


r- 


^ experiments by the depart - 

'fiient of agriculture with milk sugar and 
sirup in making candy, presage, the 
opening of a new door for utilization of 
the surplus of these agricultural products. 
Milk sugar, technically known as lactose, 
accounts for about live per cent of the 
weight of whole milk, and at present is 
produced commercially in limited quan- 
tities only. It is obtained from milk whey, 
id until the recent discovery of a new 
process for extracting it. has had a high 
production cost. Its successful use in 
making candy, along with utilization of 
cane sirup for the same purpose, may 
make a market for all the surplus of Loth 
products. Experiments also are being 
conducted in the use of honey lor candy, 
particularly to determine some method 
which will prevent it from turning dark 
<^K^when heated, and to find whether all kinds 
of honey have this tendency. 

■ ' 7 2 f 


ROTARY PAINT STRIPER ROLLS 

AUTOMOBILES 


ft 


deco- 
rative striping on 
automobiles now 
m a y he done 
quickly and easily 
i he novice with 
a rotary striper, a 
precision tool con- 
sisting essentially 
< if a wheel, revolv- 
ing in color, or 
-’lining material, 
which rolls the 
stripes in any de- 


sired phltiTh The apparatus is equipped 
with a trigger which automatically starts 
and shuts off the flow of color, and an ad- 
justable guide which can be set in any 
position to follow beads, molding, win- 
dow or door edges. Guides of different 
shapes and wheels in different widths give 
a variety of patterns. 


COne of the navy’s first wrought -iron 
ships, the "Wolverine," launched eighty- 
seven years ago, still is in service as a 


training ip. 


4 


ft 
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Ancient Asirtilabe. Superseded 
by SeJUant, foe Computing Lati- 
tude and Longitude 


ASTROLABE TELLS TIME OF DAY 
AND POSITION FROM SUN 


Latitude, longitude and the time of day 
all are told accurately bv peering at the 
sun through an ancient astrolabe, now 
owned by the - Adler planetariu m aj Gh-i— 
cago. The instrument, madeTfTT?nglaiid 
in 1500 and still workable, was used for 


observing the position of heavenly bodies 
quite generally until it was superseded 
by the sextant for computing latitude and 
longitude. 


NHlW 


WAY TO RESEAT VALVES 
SAVES MUCH TIME t'j c j j 

Renewing valve seats lias been greatly 
simplified by a system recently patented. 
The seating is formed by cutting away 
the old one and undercutting the bottom 
of the recess thus formed. Into the recess 
is pressed a collar . 


of cast i r o n, 
iUOU ti d w hose 
base is a rim pro- 
jecting downward 
which is forced 
into the undercut 
portion. The ring 
is thus prevented 
from moving, and 
a new seat is cut 
around the top edge. 


id. 


In this manner all 
valve seats can be renewed pj. a few hours. 

) 4 -^ v ck^ . 
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By KE1 

F\0 VGU'Uve a (it tie "jitix in your 
^ home — do you Irnock on wood or 
hang a horseshoe over the door? Well, 
you needn’t feel exclusive, because every- 
body does it, although few know why 
they are doing it. 

Let's go hack several thousand years in 
imagination to ancient Egypt. The priests 
wrote: “Death and calamity to anyone 
who dares despoil the royal grave, or re- 
move from it the precious stones and 
metal.” This kept the superstitious na- 
tives away but left the priests to plunder 
a t their Leisure. Evidence of this has been 
found in a number of graves opener! by 
expeditions from the British Museum, 
The tombs were found intact and undis- 
turbed as they had been at the day of 
burial but inside there was indisputable 
evidence that the priests had been tine re 
llrst, and all that was left for the excava- 
tors of the present day was a dry mummy* 

In the year 1889, five members of the 
British Museum staff located and opened, 
in the Valley of the Kings, the sarcopha- 
gus of one Priestess Amen-Ra, After- 
ward all five of the party died at natural 
intervals. Also, the men who transported 
the mummy to England, the official pho- 
tographer. the translator, and a servant 
in the museum employ, met with various 


An Ancient and □ Modern Talisman 
of Good buck I during the Thirteenth 
Century Ifre ”Lee Penny,” the Medical 
Token Illustrated at the Left, Was Be- 
lieved to Have Magic Curative Prop- 
erties and Was Widely Used by the Ai. 
flitted; Below, the Person Who Finds a 
Horseshoe, Even in This Age of Auto- 
mobiles and Airplanes, Still Is Consid- 
ered Lucky, and This Superstition Prob- 
ably Arose Because the Shoe Is Shaped 
Like the Boors of Homes That Were 
Built Thousands of Year* Ago 


disasters and accidents. In the natural 
order of things this would pass as nothing 
unusual, but some superstitious folk seized 
on the incidents as a result of the curse, 
So when King "Put's tomb was discovered 
the precedent was remembered and the 
credulous searched for incidents that could 
he taken for disasters in the lives of mem- 
bers of the party. They would have been 
just as successful had they chosen to 
watch for calamities in the lives of any 
other public mem 

Do you knock on wood, and know why 
you do so? Are you superstitious of the 
number thirteen and Fridays? Do you 
believe that a horseshoe or crossing your 
fingers maintains and brings you “good 
luck"? 

Many of these superstitions have been 
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TbErieen on Auto- License Plate; Sltull Used in Mystic 
Rites, and Ancient Hebrew Talisman, Supposed to 
Bring Success in Business 


carried from Biblical times. Knocking on 
wood became a superstition when an an- 
cient conceived the similarity between it 
and knocking on the Cross (ol wood)* 
Some cross their fingers for the very same 
reason. Others believe that the number 
thirteen is unlucky because that number 
sat at the Last Supper and the first to 


arise was crucified, 
nf the Crucifixion. 
These are incidents 
of Christian his- 
tory. hut why any- 
one should seize on 
them as signs of 
"had luck” is not 
easily understood. 
Having no basis in 
fact, it is labeled a 
superstition, mean- 
ing someth! 
we do not 
stand, or on w 
we lack education. 

Until recent 


Friday was the day 


years, steamships 
never set out on a 
v ova g e on Frida y . 
In various coun- 
tries of Europe, the 
unlucky day is des- 
ignated as Monday 
or Friday, accord- 
ing to the country. 
Several years ago, 
a n E n g 1 1 s h ni a n 
came to our shores 
and was surprised 
to learn that Friday 
was our hoodoo 
day* His was Mon- 
day. lie finally com- 
promised on setting aside both Monday 
and Friday as days on winch to be espe- 
cially careful. 

Steamships, hotels and Pullmans have 
difficulty in getting customers to over- 
look the number thirteen on room, com- 
partment and car doors. Recently the 
state of California announced that it was 
swamped with requests from prospective 
auto-license purchasers not to send them 
plates bearing the number 13, On the 
other hand* thirteen men in New York 
formed the Thirteen club, and met on the 
thirteenth of each month, at 7:13 o’clock. 
A courageous bit of daring when there is 
so much "bad luck” floating about! 

Thousands of years ago it was a reSL- 
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Friday the T hi rt een th , Considered Doubly Unlucky 
Because Thirteen Were Seated ai the La&t Supper, and 
Friday Was the Day of Crucifixion 


gious practice to paint the doorways of 
each house with the blood of sheep- The 
doorways were all arched. Gradually the 
practice came to be a means of keeping 
“bad spirits” out of t lie house. Then Lhc 
similarity between the shape of the door 
and a horseshoe was noticed. Thereafter 
horseshoes became "lucky/’ 

Astronomy is but one of the sciences 
that has suffered the burden nf being 
seized, as a psetulo-science. h*r the pur- 
poses of astrology. The heavens were di- 
vided into twelve parts, each with a par- 
ticular "sign/’ Each sign Is represented 
by a different meaning, 'Vo be born in 
the month covered by the sign of the lion, 
one will surely he courageous in life, so 
the astrologers say. And to he born un- 
der the sign of the crab is to be backward, 
in the manner in which the crab travels. 
The only difficulty presented is that, in 
fortune telling by astrology, the informa- 
tion given is a generalisation designed to 
cover most any person. 

Its the same manner, the moon conies 
in for its part in a number of supersti- 
tions. Perceiving that the moon exerts a 
certain drawing power on the earth, in 
that it causes tides, the superstitious find 


the new moon a most propitious time for 
planting, so that *‘as the moon grows in 
size so will that which is planted.’* For 
the same reason the natives in Cuba are 
superstitious about walking or sleeping 
in the moonlight, believing that it will draw 
their faces to one side white it i> waxing, 
or cau>e depression of the features when 
it is on the wane. 

The magic talisman has had its part 
even in our own modern life. The talis- 
man first originated through strange re- 
ligious beliefs, but the years and addition 
of ideas of each generation have contrib- 
uted their dues, and today a talisman 
may he obtained for the cure of almost 
anv disease. 





AIRDROME 


Model Electric Pbiiie iitid Hangars, ShCiwiw Flexible 
Wire That Holds FUne a% It Fites in Girds 


ing field with hangars, border lights and 
n tiny beacon with a revolving light may 
be obtained, / 
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Aerial WDrkihpp Suspended From a Crane to Allow Workmen to Attach Clamps to Sections of a End^c 
Cable; the Shop Was Complete in Every Detail with Modern Tools and Equipment 


BRIDGE WORKERS’ AERIAL SHOP 
SUSPENDED PROM CRANE 


Cable workers on a German suspension 
bridge recently enjoyed the novelty of an 
aerial workshop. When the cables were 
placed to support the suspension bridge 
over the Rhine river between Cologne and 
Muelheini, it was found necessary to bind 
them at various points with sleeves or 
clamps. To accomplish this task, a plat- 
form for the workers was suspended from 
a crane. The clamps are attached under 
a pressure of 300 ions or more, so that 
a complete shop with many workmen 
must tw available, and this fact made nec- 
essary the workshop in I he air. . iv /z 


unused for seven or eight years, there is 
formed a new compound, mesothorkim* 
which is many times as active as radium 
and constantly sends off small particles 
and invisible waves. 


SANITARY ASH-TRAY RECEIVER 
DISCARDED WHEN PILLED |>7 ^ 

Disposing of cigar and cigaret ashes is 
made easy by a sanitary ash tray with a 
removable receptacle which is discarded 
„ when filled and a 


GAS MANTLES ARE RADIOACTIVE 



Common gas mantles such as used in 
portable gasoline lanterns become radio- 
active when allowed to remain unused for 
several years. The mantles contain a 
compound of the metal thorium, which 
is not radioactive and floes not emit pene- 
trating rays like its decomposition prod- 
ucts, However, when the mantle remains 

Ctwr- !(./ lILm* H . 

IX) / 70 7 (jLrtJ Cl) 


new receiver in- 
serted in the trav, 
The refills are in- 
expensive anti 
have properties 
which neutralize 
tobacco odors, 
while a sliding lid 
in the top of the 
t r a y prevents 
smoke. 'Hie tray 
is all metal and 
may be obtained 
in various colors, while the top is of sjf a in- 
less steel. ~t /0 
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LIFEBOAT FOR SEAPLANE HAS SAIL AND A MOT 


in so doing, smashed f 
glass turret and took 
away the outboard mo" 
tor. An attempt to cross 
the Atlantic in a similar 
craft is planned. 


LAMP OP THREB^ 
COLORS GUARDS 
RAIL WORKERS ~ 

Devised especially for*^ 
workers in railroad yards*"^ 
a carbide signal lantern 
now on the market has a light at the rear ^ 
a- well as a strong white light in front. 

1 he rear lit’/. may be changed to red or & 
green by mentis of a locking device that p 
insures against an accidental change of ^ 
the color. The red light plainly tells th^^S 
engineer nr umtorman that a man is in the 
yards, or i! may be used to replace a yard 
signal out of order. 


UnsLnkabte Lifeboat for Aircraft Equipped wjUl Out- 
board Motor and Sail; Above. Glass- Inclosed Lookout 
Turret Set in the Deck 


To enable a pilot on a transoceanic flight 
to remain afloat and eventually reach 
shore after a crash at sea, an unstiikahle 
'“kayak/' or lifeboat for aircraft, is 
equipped with both a sail and two out- 
board motors. During a storm, the craft 
can be dosed watertight, the occupants 
being afforded a view in all directions 
from a hexagonal, glass -in closed lookout 
turret set in the deck. The canoe itself 
carries three persons, and inside there is 
storage space for folding rubber boats 
which it can tow, so that more than thirty 
persons may lie accommodated in an 
emergency. The craft is equipped with 
oars as well as sails and motors and can 
he steered from inside, tn a test trip, the 
inventor made a nine-day voyage from 
the Faroe islands to Bergen, Norway. Off 
the Norwegian coast the boat encountered 
an eight-ton whale and was disabled, 
drifting helplessly for three days until fish- 
ermen sighted it. The whale made a dive 
for some refuse thrown overboard, and 


ADS ARE WRITTEN IN WATER 
ON CITY SIDEWALKS 

Advertising slogans are written with 
water on sidewalks in jjjajg.glo. ga> Spai n, 
with the aid of a portable machine lhaF 
Inscribes the characters from a stencil ar- 
rangement in a revolving drum and water 
container pushed along by the operator. 
The letters are plainly visible, as t lie space 
they occupy is left dry while the border 
around them is moistened and hence 
changes color.- 


Temporary Sidewalk Sign Writler in 

Let5 Are Dry, and Space about Them Is Wet 
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BONE-DRY WALLS 
v TO KEEP OUT m 
DAMPNESS OflM 


> 


p 

Special methods of eon 
s (ruction were e\u ployed 
recently to make\a Gal- 
eston, Tex., hosp ifid^e n- 
t i rely m m s i ti r e-p r oo 1 . 
Because of its location , 
^ the city is damp, and 
_ making a building bone- 
dry required special treat- 
ment of foundation, wails 
and roof. Membrane wa- 
terproofing, marine ce- 
da mp-resist i ng 
plastic waterproof- 
a dehydration so- 
all were utilized, 
membrane water- 
proofing. consisting of 
several layers of asphalt- 
saturated and coated 


Children on Horseback Engaged six Pomgbmtt'EatSng Ifte Uoupnutlii 

Suspended from Strings, Cannot Be Touthed with the Hands 


felt. was employed from 
the foundation up to the first floor, but 
_* before this was applied, the surfaces so 
~ 7 - protected were covered with a cold binder 
sprayed on with air under pressure. A 
tar compound was spray ed on the under- 
side of all concrete beams, slabs, joists and 
girders on the ground floor, and the de- 
hydration solution was applied to the ma- 
sonry walls, inside and outside, to seal 

the pores of the stone and brickwork, ( uren. approaching 

I i) X £ X V ■— * ]y 3 L/ 9 ' endeavored to dev 

j „ L £ out touching the 


DOUGHNUT-EATING CONTEST 
FOR YOUNG RIDERS 


^IT- 


MOVING BRUSHES OF DOORMAT i 


Modern variation of the Hallowe'en game 
of apple bobbing was provided recently at 
Hnehurst, N. C. where the children, 
mounted on horseback, engaged in a 
doughnut-eating contest. The doughnuts 
were suspended from strings and the chil- 
dren. approaching them on their mounts, 
our the doughnuts wi th- 
em with their hands hv 


CLEAN IT AUTO 


t 


ALLY 


ATI 

&S8r, 

mats that 
t h erase 
equipped 

able hr 

stead of the ordi- water 
fiber that a!- r laid, 
dirt to se ttled able 


^catching the rings between their teeth 
"rafter moving ilie horses into position. 
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a test and puddle plug now is avail 
which also is a help in hackfiUin 




nary 

lows uirc ro seine" ,ame wmen also ts 

in it. The mat con- the trench. The plug is inserted in thsfe^ 
sists of a frame in which is placed a grate w end of the pipe and water pressure is ap- 
which the brushes rest. When trod v^fbyd for testing 
on, the brushes move alternately, causing J, the joints. Dirt is 
a friction between them that shakes the «j then dumped in 
dirt loose, allowing \t to fall through the < the trench a few 
grate and into the mat holder, Mat amk^feet behind the 

grate can be removed to empty the dirt^ jend of (he pipe to form a dam. On the 
at intervals, and sections of the brushes lest plug is a two-inch coupling to which 
be replaced when worn. n * a hose is connected and th^ trench Hooded. 
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PULAR MECHANICS 


NO churning making butter 

, cl 4- BY CENTRIFUGAL PROCESS 


15 1 ‘ 

Butter can l>e made withooU churni 
by using centrifugal equipment which li 
the additional advantage of being coiy 
tinuous and not coming in contact with 
human hands. The apparatus first was 
used for making high-grade cream of 
seventy to eighty per cent butter f; 
cut the shipping bulk of this prod 
about half. Modifications then were made 
incorporating the processes of 
zation, culturing, coloring, washing 
mg and working the butter. After obtain- 
ing a high fat content, it was found to btr^ 
a simple process to knead the butter and ^ 
dispel the buttermilk with the apparatus* " 
which is to be sold at a reasonable cost. ^ 


TUBE-FORM FIRE EXTINGUISHER 
FOR HOME AND AUTO 


Spring Tester in Position, to Record on a Penciled 
Graph the Riding Qualities of This Car 


AUTO'S RIDING QUALITY SHOWN 
BY SPRING TESTER 


are 


Resembling an overgrown tube of shav- 
ing cream, a chemical fire extinguisher 
now is available for the home or automo- 
bile. To operate it. a cap is removed from 
the top and a hole punched in the soft 
nozzle with a pick accompanying it. Turn- 
ing a key at the fiat end forces the liquid 


Riding qualities of an automobile - --- --- — 

accurately shown on a penciled graphVr throu £h the nozzle m a tine spray. The 
by tlie use of a precision apparatus which V tube extinguisher costs little more than a 
automatically indicates the action of ^ refi^U for the ordinary cylindrical kiml. 
springs, shock absorbers, tires and axles. 

The car is placed on a smooth floor and 
the recorder stand is set close to 
fender at the wheel to he tested, a penci 
being attached to the fender by a clam 
and a graph sheet placed in position on a 
recording drum which the pencil touche 
The car is raised to a given height by 
electrically driven jack, and the jack 


Chemical Fire gKisrw 
guisher Operated Like 
a Tubt of Shaving 
Cream 


released suddenly after the revolvin 
dr urn has been started. The drop 
the springs to compress and recover, 
all vertical motions are recorded oti the 
chart along with their duration to hun- 
dredths of a second. Each wheel ts tested 
separately, then the two rear wheels si- 
multaneously, and the two front w r heeU 
together. The recording pencil also may 
be attached to the hub to give read in 
covering axle, tire and wheel movement, 
thus affording an accurate picture of the 
shock-absorbing qualities of the car and 
Indicating the adjustments necessary. 
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BLACK RASPBERRY GRO’ 

AND RESISTS DROUin j 

Fruit growers arc interested in a wit 
^variety of black raspberry w 
Uh. Cfotjnd in the Oregon woods. It t 
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during a hot, dry season when dottiest 
kinds languished, did not die down i 
inter and even produced berries in thv. -, 
Jlate fall* It is believed the specimen is a 
ybrid of the black raspberry with some-- 
species of blackberry* Its leaves ami. 

4 growing habits are much the same a-v"- 
tb ose of the latter. Experts are examin- 
ing the fruit to determine if it is stiitcd to 
commercial shipping and canning. 

_^o UJuv^di luir^ 

MULTI-COLOR AIRBRUSH PAINTS 
THREE SHADES AT ONCE Pl- C 

- fc- & i l 

Applying one, two, three or more colors 
in the same time previously required f" 
paint one, a multi-color airbrush controls 
each color independently so that all may 
be applied simultaneously, or shut off at 
will* Perfect control is offered from the 
^ finest line to the widest spray, and multi- 

pie beads in forty 


£r 


combinations pro- 
vide a wide coat- 
ing range. It may 
he used as a sin- 
gle unit or ex- 
panded into gang 
units of any num- 
ber of brushes for 
manual or air op- 
eration. Pressure 
feed tanks can be 


employed when a greater finishing speed 
is desired. 

fo ^ 

REMEDY FOR CABBAGE DISEASE 


Hydrated lime, one of the commonest 
and cheapest chemical^ has proved an ef- 
fective remedy for cUibroot of cabbage, 
one of the most serious diseases of this 
truck crop. While other forms of lime 
are ineffective, hydrated lime, applied two 
tons to the acre, keeps the disease in 
check, Clubroot is caused by a primitive 
organism belonging to a class known as 
slim e-molds, a group so far down the evo- 
lutionary scale that it is uncertain whether 
Creatures are pjants or aijdmals. 
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Artificial Angleworms That Wriggle on the Hook Have 
Proved Attractive Bait 


ARTIFICIAL ANGLEWORM BAIT 
COMES BY YARD 

Fishermen who prefer angleworm bait, 
hut are unable to procure them, now may 
useartifidal worms to deceive the fish. The 
artificial ha it comes in three-foot lengths, 
and the angler may cut it to whatever 
size he believes will best attract his 
quarry. When on the hook, the bait hears 
a remarkable resemblance to a wriggling 
worm. 


BALER FOR OLD NEWSPAPERS 
SIMPLIFIES TYING $ 4 3 

Old newspapers are easily baled and 
tied in a simple rack that keeps them in 
a neat pile and is so adjusted that the 
strings arc al- 


ready in place as 
the bundle is built 
up, thus saving 
the work of han- 
dling a cumber- 
some and heavy 
pile when the pa- 
pers are ready for 
d i s p n s a L The 
baler is strong 





and neat, easily moved about and will 
last indefinitely. 



Battling through a Thunderstorm r Vicious Wind Current* and Not So Much Lightning Constitute the Chief 
Worry Here, and Wise Pilots Always Try to Avoid a Storm Area c t This Kind 
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Q ueensboro Bridge Looming Up through Clouds That ShrotHl Moat Di New York City; a Hole in the Fog 
like This Is Always a Welcome Sight to the Pilot Seeking a Landing 


By JAMES W. BOOTH ^ 0 



JU- 


r rO LOVER'S of outdoors the moun- 
^ tains between Relief on te and Aarons- 
burg;, Pu., are numbered among the mas- 
terpieces of nature, but pilots of the air 
mail have christened them the “Hell 
Stretch," for they are a barrier that marks 
the most treacherous Hying conditions to 
be found anywhere in the United States. 

Still, day and night, over that stretch, 
heavily loaded planes, hearing mail and 
express, plow along. A corps of the most 
expert pilots in the country — and the 
most daring — is on the job to see to it that 
the mail goes through. 

The percentage of fatal forced landings 
and crashes, to be sure, is small compared 
with the total number of such landings 
and accidents, and in the repair base at 
Chicago, they can show you hundreds of 
bent and twisted steel propellers from 
ships that have made had landings or dif- 
ficult take-offs without fatal results. All 


of which points to one fact, aviation men 
say: The odds are heavily in favor of the 
pilot going through, and of his living in a 
crack -up even if it occurs along the Hell 
Stretch, 

The question may arise, why Pennsyl- 
vania's mountains are so treacherous? 
Why are they regarded as the worst coun- 
try in the United States to fly over? 

It is because these mountains are unlike 
any others iti the land. They are not ex- 
traordinarily high, few ranges going over 
3, DO!) feet, but there are miles of heavily 
wooded hills. The air route is dotted 
with emergency landing fields, but to the 
left and right of the course, the hills and 
forests oiler small opportunity for landing 
a plane safely — especially if that landing 
must he made in the inky blackness of the 
night or the impenetrable fogs that cuddle 
close to the ground. 

In the west, the mountains are not so 
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heavily wooded. Instead of peaks, the 
Alleghenies are a series of ridges that 
rise one a few feet higher than the other 
with narrow valleys between- -not open 
valleys as is the case in the Rockies and 
Sierras, On all but fair days and nights, 
the clouds usually hang low over the moun- 
tain tops and the valleys arc dark with 
fog. And low-hanging cl ouch and fog 
are the airman’s worst foes over rugged 
country. 

The mountains have no hat, clear table- 
lands at their summits to afford any sort 
of landing place for a disabled plane. 
Their tops and sides are either densely 
wooded or bare stone. As a rule, western 
pilots fly over wilder territory than do the 
pilots on the eastern routes, yet it once 
Look Harry A, Smith, chief lest pilot of 
the Betlauca- company, two days, to find 
his way out of the Pennsylvania moun- 
tains after a forced lauding. (i I saw no , 
less than two hundred wild deer in the 
woods,” he said. “Some came so close I 
could have knocked them over with rocks. 
They were just curious.” 

In the spring and summer, violent rain 
and decimal storms afflict this region, 
rising sometimes without notice. In the 
fall and winter, fog and haze li e low over 
the mountain tops, shrouding the wooded 
ranges from the eve of the pilot. And 


sometimes unexpected wedge-shaped snow 
and sleet storms beat down from the lake 
country and strike the route. The moun- 
tains are continually snowbound in the 
winter. 

Flight over such a territory as the 
“graveyard stretch 11 by day is a job that’s 
hard enough. But supplant whatever vis- 
ibility the day (Iyer may have by total 
darkness, and add a blinding snow or sleet 
storm to the cold, and you’ve got a real 
task for the pilot. 

Just below thirty-two degrees Fahren- 
heit, the mist in the air, or the snow, or 
the sleet, begins to gather on the wires, 
struts, wings and tail group, and hurtling 
through the air at better than el hundred 
miles an hour packs that formation into 
ice on the plane. Ice is heavy. The pilot 
may seek a higher altitude in an attempt 
to find a colder or warmer stratum to pre- 
vent the formation, ff he is barging along 
“hopping the hedges ; 1 skimming the tree 
tops in an effort io catch the gleam of the 
marker beacons or danger lights on the 
higher elevations, he can't go lower and 
get rid of that ice. And when the ice 
reaches a certain weight, he can't climb, 
especially if it has formed in such a way 
as to change the wing curve of his plane 
and automatically reduce the lift. 

Given a set of circumstances like those, 



Zero Weather Dactn’t Halt the Air Mail; Scene at Chicago A irpott during Extreme Cold Wtathif Last 
Winter; Planes Being W armed Up for a Night Flight to New ¥arts 
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Unloading the Nteht Air Mail, and ll&tetw of Ca*k- 
pii of N, A- T, Plane. Showing: Numerous Controls 
and Instruments 

by no means uncommon, and you have 
danger. It 1 ?- not very often the big mo- 
tor?- quit anymore. It's not very often ( ie 
big Boeing, Curtiss or Drnigla- ships crime 
tn grief through fai In re 0 3* even the small- 
est part. But when ice forms oil the 
wings of a ship mushing along over the 
tree tops and the pilot can’t get rid of it or 
climb, lies got to come down. That's 
when the rugged topography of the Hell 
Stretch or the rest of the mountainous 
country tabes sides against the skill of the 
stout-hearted man at the controls. The 
heavy ship comes down, hut where ami 
how ? 

In a storm or fog, the pilot flies ■'blind/' 
that is, be pays attention to nothing ex- 
cept the instruments on the board in the 
cockpit. Perhaps the compass before him 
goes "haywire/ 1 and Ire has lost his course. 
Cruising in the sky surrounded hv fog 
that obscures even the slats from Ids 
sight, the pilot loses faith in his other 
instruments, as some pilots have done, 
and decides to trust to hip fanciful in- 
stinct. lie dies on to some point where 
he believes there is a pass in the moun- 


tains but crashes into the mountainside, 
as many have done, 

Paul Collins, veteran pilot of the New 
York- Cleveland run, had better luck on 
Hell Stretch than some of his fellow air- 
men, One cold, gray morning, he leaped 
into his mail plane at Cleveland, gave his 
engine the “gun" and went roaring into 
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tlie murky east. The half-light of day was 
over the flying field* Bad weather was 
sensed in the niurkv offing. 

Over northwestern Pennsylvania Col- 
lins struck it. A line squall rose Out of 
the storm, ripped into his plane* smashed 
off a wing and forced him, after terrible 
moments of bucking and lighting, to aban- 
don it for a parachute. 

Four thousand feet up, at the mercy of 
the storm. Collins flipped open his safety 
belt, caugEit a strut of the remaining wing 
and swung out into -Space, He rocked 
perilously in the sky for a few moments 
and then, free from his falling craft a sec- 
ond, he let go. Tossed like a leaf in the 
swirling eddies and fierce currents of the 
upper air. the fiver gave himself up for lost 
as his silken savior swung to and fro. 
Then, true to the faith built into it, the 
great half arc opened right side up to 
the steadying weight of his body below, 
and floated safely to earth on the wooded 
countryside of Pennsylvania, near Mill- 
stone, 

Thomas P, Nelson, flying east with the 
night mail, got the breaks on November 
6. last. Soon after be passed the interme- ( 
diate landing field at Ringtown, Pa., he 
noticed that his ship was on fire. He im- 
mediately turned back toward the field 
and began to fight the fire— shutting off 
his gas* turning on the fire extinguisher. 


But the fire extinguisher 
had frozen. 

There was only one 
thing to do — take to the 
parachute. Bui before 
doing so. Nelson safely 
guided his blazing craft 
away from the field and 
the town toward the open 
wilderness, where no one 
could be injured by the 
crash of the ship. Then 
he floated safely to land. 
He got the breaks that 
time, but the jinx of the 
graveyard stretch got 
him in the end. A month 
a fierce winter 
storm proved too much 
for him and he was found 
dead beside his plane, 
near Cleveland. 

The list of those who 
have died tin Hell Stretch is growing 
more slowly these days of better instru- 
ments, better ships* finer motors and radio 
than it did in the past. Many expensive 
tests are being made in an effort to bring 
the flyers nearer to the goal of positive 
safety. More expensive equipment is 
bought and installed. A huge corps of 
experts is employed continually by the 
N, A. T. to seek safety and warn pilots of 
danger. 

Radio directional beams that tell the 
fiver whether he is on his course have pro- 
vided the latest and, aviators believe, the 
best weapon so far developed to gain 
safety. All planes now flying the graveyard 
route are equipped with radio receiving 
devices. Headphones on the pilots' ears 
tell them whether they are on the course. 
Weather conditions ahead are given by 
radio. Such a system is costly. But the 
cost matters little when money is weighed 
against human lives, costly planes and 
motors, and valuable cargoes. ,, 

^V-T 

TUBE IS BENT BY SPRING COIL 
i ** WITHOUT FLATTENING 

Bending tubing to any degree without 
flattening is possible with a tool now avail- 
able, It consists of six steel-spring wire 
coils to take tubing ranging in si ze from 
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TELEPHONE BOOKS TURNED 
INTO ROOFING PAPER i 

i 

Old telephone books serve many 'pur- 
eposes after their usefulness as directories 
is outlived. They are shredded and 
pulped and come back as rooEitig paper* 
imitation linoleum and floor mats. Saw- 
ing a large city directory in two, or even 
cutting it up with an ax t Is no mean feat, 
and it was necessary to design a special 
machine for shredding. Shredding pawls 
swing loosely and freely around a bolt in 
spaces of a rotor which throws the pawls 
out to strike the books as they are fed 
into the machine. The successive pawls 
keep striking, biting and chewing at the 
books until these are ground to pieces. 
It was impossible to use rigidly fixed 
teeth for the purpose because they clog 
almost instantly. The books offer sur- 
prising resistance, even to hardened 
metals, and the shredder weighs three 
tons and has a rotor of forged nick el- 
ated. 




EYESHIELD FOR AUTO RACER 
REPLACES GOGGLES / J L j 

To prevent dust and other foreign mat- 
ter from entering the eyes of automobile 
racers, a transparent shield of durable 
material is adjusted to the helmet in such 
a way that it can be lowered in an instant 
for service or put back out of the way. It 
is less difficult to adjust than goggles and 
affords an unrestricted view. q , f' 
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EytshicSd tor Motorists Takes Place 
E£;yrily A c! j i,a &nd TTWcs U 
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Li Fe- Size Sculptures of Mother Cat and Kitten Attract 
Attention to Baltimore Novelty Shop 

CATS CLAMBERING UP BUILDING 
ATTRACT PASSERS-BY 

Persons passing a Baltimore novelty 
shop are startled to see what appears to 
be a kitten chasing a full-grown cat 
straight up the wall of the building. A 
closer inspection, however, reveals that 
that animals are life-size models designed 
call attention to other such animals in 
the shop. 


ELECTRIC LIGHTS OVER WATER 

LURE FOOD FOR FISH i 6 L 

To increase the natural food supply for 

trout in rearing pools, a sportsmen's a s- 

relation Jn New Hampshire has taken 
advantage oTHlie well-known hire of the 
dame for insects^ Bright lights are placed 
just above the pools and these attract a 
variety of insects, \ many of which strike 
the water and are unable to rise, while 
the game trout of up leap out of the water 
to snatch others that are hovering in file 
near the surface. e / 
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reason for this,, it is believed, is that the 
dog naturally would follow the habits of 
its wild ancestors and prefer other parts 
of meat rather than the muscular portions 
usually fed to it, hut man has had a ten- 
dency to adapt the dog’s diet let his own 
and this has not been beneficial to the 
animals in all cases. Wild beasts that 
prey on other animals usually rip the 
carcass open and devour the internal or- 
gans, naturalists have observed, and the 
dog has the same natural preference. It 
is believed that the glandular organs con- 
tain substances good for the dog, and the 
softer diet is also more beneficial than 
harder meats. According to Dr. Herbert 
Fox, pathologist of the Philadelphia 
Zoological society, the same rule applies 
to lions m captivity. 


Vinclikt Grip and Powerful Leverage Charaftfrfi?e This 
Tool for Removing Fittings Hidden behind Plaster 


ELECTRIC WALLPAPER PASTER 
FITS ROLL FOR HANGING 

asting and trimming a roll of wall- 
er ready for hanging in a single oper- 
ation, an electrically 


NIPPLE AND COUPLING WRENCH 

REACHES HIDDEN FITTINGS 

Removing hidden fittings from beliin J 
the plaster line of walls or ceilings, sucii 
as are encountered in concealed sprinkb«r*v 
systems, can be done without cutting J ^ 
away the plaster by using a nipple am 
coupling wrench designed to reach the e 
almost inaccessible parts. The pip 
wrench is equipped with a T-handl 
which eliminates much of the possibility^ 
of accidents due to slipping, that some- „ 
times happen in probing for such fittings^ 
with the ordinary wrench. Pressure on 
the tool causes it to produce a viselike 
grip and gives a powerful leverage. 


Machine for Pasting Wallpaper Is ElEctri-cally Driven 
and Docs Away with Mesay Paste Tables 


^ iug machine does away with messy paste 


^tables, pails and other equipment. The 


DOGS FED ON CHEAPER MEATS 

Q I ^HAVE BETTER HEALTH ^*roll of paper is run through the machine, 

Choice cuts of meat arc not as health- ^passing through a paste reservoir and he- 
ful for dogs as parts generally thrawrt*^* T1 ^ trimmed as it emerges, when it is 


away, according to D t^ Willia m Lent^ 
director of the smalt-animal hospital at 
the University of Fc nnsvl vania. It would 
lie better for the pets, he declares, to feed 
them on scraps and internal organs the 
butcher usually discards, as they would 
live longer and have less sickness, One 


ready for folding and hanging, It elimi- 
nates to a great extent moving of furni- 
ture and laying of canvas on floors. 


fiOur Bureau of Information will answer 
all questions regarding articles appearing 
in thia magazine. 





CORNCOB “STONE 
HAS MANY USES 


A substance, as barfly 
as many varieties u hv 
stone and stronger than 
most kinds of wood, i -• ' 
being manufactured from. . 
corncobs through a me 
chan teal and chemical 
process. The cobs are r-. - ** 
traced to a jellylike pul; 
which is pressed into :■ ■■ 
mold and hardens into a - 
dense, tough material 
ia golden-tan or deep v 
ebony color* It is used 3 
(for panels, can be cut^A 
into gears, washers and ■ 
other parts usually ma b>- 
of met ah and is a sit Usd i 

title for hard rubber. 


SHEET- STEEL ROA D 
. FENCE IS SAFER 
* FOR AUTOISTS 


^-Sheet -steel fencing in 
place of wire along road 
paralleling steep embank - 
m en t s gives great e r 
safety to the motorist s 
experiments have shown. 

The sheets have strong 
spring-steel hinges at the 
joints which will stand 
much betiding before 
jhey break* Also cars striking the i 
at a sharp angle suffer less damage, 


Setting tip A Title in tht Flack ; Taking a Photograph of It for ih-e 

Movie, and the Letter Ca^c 


BLOCK-LETTER MOVIE TITLES 
PRODUCE NOVEL EFFECTS 


Artistic titles for the home-movie films 
are now easily prepared with weighted 
block letters that can be set up quickly 
with appropriate objects or backgrounds 
to form attractive titles that could be du- 
plicated with pen or pencil only with the 
greatest skill. There are ISJ wooden 
letters and seventeen numerals in the set* 
'The characters are of whitewood and are 
half an inch thick and two and one-half 
inches high* The weights make it easy 
to set the pieces upright or they may be 
laid flat. Unusual effects can he produced 
by making [lie letters “perform tricks" 
with the aid of a dark string and then as- 
sume their proper place in the title. 


Car Purposely film agninM Ferine, to Show Strength 
of f!ie Sheet Sleet Used Instead! of Wire 









By GEQRGE W, GRAY . 

\ N Cl EN T a 1 mWts an^ ^rtagichi s 

1 * covered tlieir doings with such mys- 
tery that early science came to be known 
as the “black arts." Nothing could be 
more typical of the change from darkness 
to light than the invitation lettered on 
the office door of Dr Willis R L Whitney, 
research director for the General Electric 
company at Schenectady. “Come in, rain 
or shine," warmly greeted the sign in bold 
black letters. So I walked right in. 

It was the beginning of a walk into 
wonders more fascinating than anything 
ever dreamed of the philosopher's stone. 
Doctor Whitney, himself a distinguished 
chemist, is the leader of a group of ex- 
perimenters who spend their time try- 
ing electricity at new tasks — and the work 
that they have succeeded in getting out 
of the mysterious genii is truly magical, 

Stepping into an adjoining laboratory, 
I ran into a near- wilderness of glass pip- 
ing, test tubes, insulated wiring, and other 
laboratory accessories. The magic of (his 
room was in a curiously shaped vacuum 
tube. Wires from it connected two plates 
which stood upright and parallel on a 
near-by table* separated by a distance of 
about a foot* One of the laboratory men 
picked up a large porcelain insulator. 
“Looks dry, doesn’t it?" 


Largest sud Smalteat Cuolidgc X-Ray Tuhos. and Dr. 

W. R. Whitney Listening to Electrons 

methods many hours were required to 
conk the porcelain dry," he explained, 
casually. “Now* with this inlets se radia- 
tion— with a frequency of 60.01)0,000 cy- 
cles, five-meter wavelength— the whole 
job could be done in less than five min- 
utes ,' n 

This simple demonstration of the en- 
ergy packed into radio waves was only a 
start. In another room* I saw a more 
powerful tube of (he same type. Near it 
rested an enormous incandescent lamp, 
rated at 1,000 watts. There were no con- 
necting wires or sockets, but the moment 
the current was turned into the radio tube, 
the lamp glowed with intense light — a kind 
of power transmission by wireless. 


Yes, it seemed as dry 
as the well-known hone. 

He placed it in the 
space between (he plates, 
turned on a switch and 
instantly tlie "dry" por- 
celain began to steam 
■ like a hot wet towel. 

"With the old baking 


* 
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Night Views ot Modern City Fronts Show the Progress of Electric Liuhttne; Here Is a Glimpse cE Cleve- 
land Willi Its Splendidly Illuminated Union Terminal Tower 


A fly was put in a glass tube ami 
brought near the my>terious bulb of en- 
ergy. The fly buzzed around importantly, 
but, almost as soon as the radiation was 
turned on it, fell to the bottom of the tube 
dead. 

Then a number of Ibes were put in a 
glass jar, and through ati its Set by means 
of tubing, a circulation of air, well below 
the freezing point, was passsed through 
the container. The effect was that of a 
blizzard — gradually the flies dropped and 
lay inert, When it seemed that all the 
insects were frozen dead in their glass 
Antarctica, the vacuum tube was set up 
within a few feet of them, and the electric 
power turned into it. Presently a fly be- 
gan to stir, then another, and another 
Within a mi nine there was considerable 


squirming, and eventually several of the 
insects were flying around in the freezing 
temperature, for through it all a ther- 
mometer within the jar showed that the 
air remained at thirty-two degrees Fahr- 
enheit. 

Seemingly, the effect of this radiation 
oil living things is inter nab The labora- 
tory men themselves found that, while 
working with the tube, they began to feel 
feverish, A physician was called. He 
noted that, after about an hour's con- 
tinuous exposure, the temperature of the 
blood rose, and in some cases Lite fever 
reached 100 to 101 degrees, 

A recent development in medical prac- 
tice is the use of artificially stimulated 
fever to combat certain diseases. This 
suggested to Doctor Whitney that the 
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new radio tube might have a vise here. 
Accordingly, lie supplied the tube to the 
Albany medical school in New York and 
the Mayu clinic in Minnesota, and during 
the past year specialists in these institu- 
tions have been testing its medicinal value. 
Reports of their results are awaited with 
keen interest. 

Another possible application is the 
wireless transmission of power, hut in this 
possibility Doctor Whitney has little con- 
fidence. ''The energy rapidly falls away 
with distance/* he explained, “and about 
ninety-nine per cent of live power is used 
in transmitting the remaining one per 
cent. This is too great a cost; wires are 
cheaper. There is, however, a real field 
for the rise of wireless transmission in the 
remote control of electrical apparatus, and 
here may develop an important field for 
the industrial application of this radia- 
tion/’ 

Leagued with Doctor Whitney in this 


here, “Our most powerful X-ray tube in 
use today operates at 250,000 volts and is 
able to penetrate three and one-half inches 
of steel, But we make turbine castings 
many indies thick, and we want an X-ray 
which will photograph the inner structure 
of tlie steel and show tip any deep-lying 
flaws. Our immediate goal is a 400,000- 
volt unit, and when that is attained we 
hope eventually to get a controllable X- 
ray tube at 900,000 volts/ 1 

Even now, the radiation from the 
25O T O0G-volt lube is so penetrating that 
men in adjoining rooms would be invol- 
untarily X-rayed through the walls if the 
tube were operated unshielded. Some of 
them hung up a jawbone on the wall in 
front of a holder containing a photo- 
graphic glass plate. When they developed 
the plate* hours later, they had a photo- 
graph of the bone, though the X-rays in 
reaching it had traveled more than thirty 
feet and passed through two walls. 

The projected 400.000 volt tube war in 
process of being exhausted of its air* 
Three pumps were working in scries -a 
force pump in the basement, an oil pump 
in the n >'un ( am] directly beside the tube 


many -s E d e d exp In rat ion 
of electricity are fir. W, 
D, Ctmlidge, i lie physi- 
cist. and Dr. Irving Eang- 
cn it i r , the c h e m i s t — 
though otic can only 
wonder where the one-s 
physics leaves off ami the 
other's chemistry begins, 
so intertwined now are 
these basic sciences. 

In Doctor Coohdge's 
laboratory the electronic 
w i za rd s w e r e w orbing 
with a vacuum lube * • f a 
different type, an X-ray 
tube designed to operate 
at the enormous pressure 
of 400,000 volts. Why so 
powerful ? 

“Because we want 
deeper penetration/" an- 
swered the young scien- 
tist who was on the job 


Sound Track cn Mot ion- Picture Film, and Handlitie' Atomic-Hydrogen Flam* 
at 6,400 Degrees Fahrenheit 
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BatteiT of 1 00- Kilowatt Etfldio Tubes: Sis of These, in a Recent That, Transmitted a 2 Q-G- Kilowatt L-Dtt£- 

Wave Ereadcast, Which Was Heard West of Hawaii 


it mercury-vapor pump at the powerful 
type invented by Doctor Langmuir, Be- 
fore his invention* hours were required to 
pmnp a tube down to tlie lowest vacuum 
attainable. And even then, the vacuum 
was rather thickly populated with air 
molecules. Now, with the Langmuir mer- 
cury pump, it is easy to attain within a 
few minutes many titties nearer an abso- 
lute vacuum titan was possible at all under 
the old conditions. 

Doctor Langmuir's inventive geniu^ 
has shown itself in many directions, but 
nowhere more strikingly than in his 
atomic-hydrogen flame. 

“Just look through that window there/ 1 
instructed the laboratory man, “and you 11 
sec what it can do.” 

“Which window?” T wondered, glanc- 
ing at the smooth wall of the adjoining 
partition he had indicated, and which 1 
now saw was heavy glass, black as the 
pit. “Can anything he seen through such 
blackness ? ++ 

“You'll see all you want to see,” he re- 


torted v, ith a chuckle, lie put on a heavy 
asbestos he! met and disappeared behind 
the partition. And in a moment I saw — 
about all my eyes could stand. 

A flame leaped out in the darkness and 
illuminated the hidden interior. It spurted 
from a contrivance which the lid meted 
man held in his right hand, and as lie 
directed the flame again >t the side of a 
lire -day crucible, the day melted and 
bubbled away like buyer. The hardest 
metals ran like water under the fury of 
this beat. 

Its temperature, 6.400 degrees Fahren- 
heit., is the hottest that man has yet been 
able to produce. And it is attained, not 
by anything burning, but by allowing the 
atoms of hydrogen, which have been burst 
from their accustomed systems by an dec- 
trie arc to recombine into molecules, The 
atomic-hydrogen flame is being intro- 
duced in industry for welding metals 
and alloys, such as chromium, nickel, cop- 
per. aluminum and silver, as well as for 
ordinary iron and steel. 
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The anti-noise campaign now active in 
several cities may find an ally in a new 
type of gear recently developed in the 



Non -Resonant Gears, with Steel Ring That Slips ins: tic 
Rtm, to Eliminate HaU of the MoLge 


laboratories, I encountered it first in a 
room where two large gears hung side by 
side. “Clive them a knock, 11 suggested the 
laboratory man, offering a hammer, I 
hit the wheel on the right; it rang like a 
church bell. Then I struck the other 
wheel— there was only a dull thud, and the 
sound faded almost as soon as it began* 

“Bo tli are the same size and of the same 
material,” explained the expert. “The 
only difference is that the non -resonant 
wheel has a ring of steel fitted into it, just 
inside its rim, This absorbs and damps 
alt resonance within the wheel — and tests 
show that fifty per cent of the noise of 
gears in trolley cars and other machines 
is resonance noise. Now, it somebody 
will kindly eliminate the other fifty per 
cent caused by the cogs — then we’ll have 
really si lent gears.” 

Quite at the other extreme is the elec- 
tric hook, which is all sound and nothing 
to look at. I sat in a quiet room and a 
voice out of a hidden loud speaker began 
to read. The speaker was actuated by a 
film in which wavy zigzag lines of light 
control the sounds. The ordinary mov- 
ing-picture film stock is used for the 
record, and it has been found possible to 
photograph fourteen parallel sound tracks 
on the film — -sufficient to provide over 


two hours of reading with a 400-foot film. 

Radio communication, which owes so 
much to Langmuir’s explorations within 
the vacuum tube, continues to be a main 
line of research here. At the experimen- 
tal broadcasting station WGY, live miles 
south of Schenectady, I saw the engineers 
setting up the 200-kilowatt transmitter 
which was put to the test last March. Re- 
membering that the most powerful broad- 
casting station now operating commer- 
cially uses but 50 kilowatts, you can real- 
ize what a tremendous jump in power has 
been attained by the Schenectady wizards. 

These five-foot super- power tubes, 
when set tti their water jackets, are seven 
and one-half feet long. So rapid is the 
heating of the plate while operating that 
fifteen gallons of water per minute are 
needed to cool each tube. Once a tube 
was left outside its water jacket. Within 
three minutes there was a fl plunk” as the 
tube collapsed inward. Each of these 
giant tubes costs $1,600 and has a life of 
about 1.000 hours. 

Short-wave transmission also is the ob- 
ject of almost continuous experimenting 
at WGY. Half a dozen steel towers of 
varying heights are spotted over the fifty- 
acre lot. and many types of antenna are in 
use. The beam antenna developed to 
communicate with the Byrd expedition in 
the Antarctic is there. It is said that the 
wire ‘Screen used as a reflector with this 
antenna increased the efficiency of trans- 
mission to twenty times that of the unre- 
flected wave. Another beam at W GY 
points to Australia. 

Separate from this sending station is 
the receiving laboratory which stands on 
a high hill amid the farms north of the 
city. On a dear icy morning, I arose at 
daybreak and made the eight-mile trip to 
tins hilltop for the precious privilege of 
talking with Australia* Mr. A. B. Hitt, 
the Schenectady operator, introduced me 
over the wireless to Mr, P, M. Farmer, 
operator in Sydney* Then, over 10,000 
miles of land and ocean r we exchanged re- 
ports on the weather, discussed the fact 
that the clock was approaching midnight 
in Sydney while the working day was just 
beginning in Schenectady — -talked airy 
nothings, of course — but it was a tingling 
experience nevertheless 

Coming out of the station into the 
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bright sunlight, I could barely see the 
!_sty peaks of the Adirondack* only a 
miles to the north, but ] had just 


heard a man's voice halfway around the 
/globe, and had got his every word and 
'accent clearly and instantly. Magic I Is 
there anything in the Arabian Nights or 
any dream of the old alchemists to equal 
tilts actual experience in wonder and im- 
probability? Such miracles the wizards 
of the laboratory are steadily anti surely 
making commonplaces of everyday life. 


CHERRY BLOSSOMS REQUIRE SUN 

TO PRODUCE FRUIT ^ Q J . 

No matter how profuse the blossoms 
on a cherry tree, the fruit will be missing 
is" cloudy weather prevails, or the branches 
are so close together as to shade the blos- 
soms. Artificial shading of productive 
trees during the blossoming period results 
an pollination, but less than one per cent 
of the blossom* set fruit as compared 
with more than eighteen per cent for ad- 
jacent unshaded trees. 


TRUCK WITH FLEXIBLE FLOOR 


UNLOADS AUTOMATICALLY 


J *5. 


London coal trucks are being equipped 
with flexible flooring, operated electrically 
on the principle nf the endless conveyor. 
Loading and unloading coal and other 
bulky material is accomplished quickly, 
the flooring coiling under the truck a* its 
load falls to the ground. In loading, the 
operation is reversed. 


T 2 Li.ii. ti wit;. Flexible Flooring on Endless Conveyor, 

Which Loads and Unloads ^Uitomatiealh 
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PSatcs or Feo4 
Urinary 5" earn Radiator 
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Which 


HEAT CHAMBER IN RADIATOR 
KEEPS DISHES WARM 


To warm plates or food, a 5 team radi- 
ator has a special compartment with 
doors. The recess holds a mi tuber of arti- 
cle?, is set at a convenient height and the 
arrangement does not decrease the effi- 
ciency of the radiator. 


DAM STOPS LOSS OF LAND 

Soil-saving dams have been used suc- 
cessfully in Wisconsin to light the ero- 
sion of valuable farm lands through gul- 
lies and streams into neighboring states . 
Floor! waters and spring rains were found 
to he a serious menace to fertile land, 
particularly in hilly regions, one gully hav- 
ing eaten ninety acres out of the heart of 
a 0-acre farm in a few years. The gul- 


lies are now dammed, the water from the 
pond above the dam being carried l r» the 
desired level below bv lines of sewer tile* 
laid horizontally with the intake curved 
upward and at some distance from the 
floor of the gully, to provide a settling’ 
basin for the silt. Thus the gully grad-.. ^ 

it* It Pi Ck- m * f f K r^it-tTaC i-rx ~ 
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u ally is filled with earth that settles to 
the bottom of the pond area. Every gully 
can he forced to make its own delta and 
thus be kept under control 


J 


CSe veral successful flights with airplanes 
powered by outboard motors have been 
made recently. 

A l J j \ d 11 f t St s* 
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Umbrella- Like Tent That Serve-i as Place of Compliment for Photographer 
and His Camera In Taking Pictures of Eirds at a Pool 


HIDE-AND-SEEK TENT IS USED 
TO PHOTOGRAPH BIRDS 


IRPLANE EXPANDS 
* v TO FIT LOAD 

0 ^ 

Detachable sections, to 
increase tir decrease pas- 
sengeiV accommodations 
accord fog to require- 
ments, ^re provided in 
an airliner being; con- 
structed iit ^Holb jut. The 
expanding; plane so ar- 
ranged that an extra ship 
can be added or removed, 
depending on the num- 
ber of passengers to He 
carried. The ship is built 
as a fast monoplane to 
carry six people, but by 
adding a lower plane of 
equal size, lUe machine 
becomes a biplane with 
room for ten persons. 
The change can He made 
quickly and the cabin is large and wide. 
Any engine cati Ho used, up to sixteen 
c y 3 i n d c r s , d e v el u p s n g 1 ,000 hors cp o vv er . 



To obtain close-up photographs of birds 
that drink from a garden pool, Dr. Paul 
Bart sch. cuxawrr^of TtTC ^hrtionnt"d\l u- 
seum, uses an umbrella tent for shelter 
and concealment for himself and camera. 
He focuses Ins lenses and awaits tine ar- 
rival of the birds. As many as seventeen 
varieties have been photographed in fif- 
teen minutes at the pooh 


FIRST-AID CAR FOR MOTORISTS 

HELPS STRANDED DRIVERS 


ALUMINUM-COATED WALLPAPER 

Metallized wallpaper, a thin shoot of 
alum mum backed with paper, has come 
into use recently. It has 
a bright finish that does 
not tarn i sh t and when 
soiled may be restored 
by cleaning with a damp 
cloth. Embossed pat- 
terns give a variety of 
designs. It does not glare 
or reflect light, hut dif- 
fuses the rays and is par- 
ticularly appropriate for 
sun rooms, bathrooms 
and hallways. Unusual 
effects are obtained by 
stippling or coloring the 
metal paper after it has 
been ap 


First aid for stranded motorists is of- 
fered by a hospital on wheels that travels 
the French highways and helps the unfor- 
tunate-dwer. The car is equipped with 
tools to repair disabled autos and is un- 
usual in appearance, the top being deco- 
rated with the head and (lowing veil nf 
a nurse. The ambulance for autos is 
maintained by a manu fac turer to adver- 
tise Iris product. 


First-Aid Cat- For the Motor!** WFioac Auto lias Broken De^-D b-y the Road- 


It Travels the French Highways to Give Help to Drivers 
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LOOKING DOWN ON UNCLE SAM’S LATEST BOMBER 



Tfri-9 Fltotogtoph, Taken Dom Another P3anc„ Shows One of Unde Sarti's Largest Bomber* on the Wing; 
N-ur* th^ Pilots at the Controls and the- Gunner Looking for the ’‘Enemy" 


From another airplane., a photographer 
obtained an u nil seal close-up picture of 
a huge army bomber on the wing during 
recent air maneuvers launched from Boll- 
ing' Held. The camera was snapped as the 
big bomber soared over Baltimore and 
showed the pilots at the controls with the 
gunner in the rear gazing about him for 
tli e hypothetical “enemy/' 


AIR RETARDS SPE^DjOj^ AUTOS 


S 7 


Air plays a large factor in the speed of 
automobiles, particularly at high rates of 
travel* When cars travel above forty 
miles per hour, more power is required 
to overcome air resistance than road re- 
sistance* At fifty miles, the wind resist- 
ance of the ordinary motor car is between 
110 and 370 pounds, absorbing from fat- 
teen to twenty-three per cent of the en- 
gine's power,. At 100 miles an hour the 
figures would be quadrupled* Resides in- 
:reasing speed, stream line<L automobile^ 

tX 


have the additional advantage of not stir- 
ring up dust clouds on dirt roads. 


PHONE BOOK INDEX LETTERS 
SAVE TIME FOR USER J $ 

Transparent letters with gummed hacks/ 
now may be obtained for Indexing the 

telephone direc- 



tory to save the 
time of the user 
in searching lor 
numbers. The in- 
dex letters are 
quickly applied in 
the proper posi- 
tion? on the edges 
of the pages, and 
last the lifetime 
of the directory. 


C Whenever you find that you wish to 
know more about ativ article In this maga- 



zine, write our Bureau 


I tt r\ OCtix 







-^(J / 
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a 

containing a fat white chrysalis from 
which tunned radiate eu all directions. 
The grub is the queen ant, and when it is 
removed, the workers forsake that partic- 
ular part of the underground system* 
Sometimes a dozen or more must be re- 
moved to clear a dwelling of the pests. 


Hum less A Item iitEnj;- Current Tube _That HRjrimaiCS 

Much of the Noise of Electric Radio 


HUMLESS ELECTRIC RADIO TUBE 


MOVIES MADE OF YOURSELF 
WHILE YOU WAIT $ } if 

Vest-pocket moving pictures of your- 
self can now be made with a self-operat- 
ing and developing camera somewhat like 
the automatic cameras with which the 
subject is able to take a strip of still pic- 
tures of himself* 'I' he dec trie -powered 
movie camera, capable of turning out 360 
pictures an hour, is operated by merely 
pressing a button* The subject enters 
h hooth equipped with a telephone and 
other pieces of ‘'property,” which lie may 
use in various poses and actions before 
the camera, The finished product appears 
in a small screen frame which becomes 
animated through pressure of the fanger- 


IMPRGVES RECEPTION 


Taking the hum out of the electric radio 
is the purpose of an alternating-current 
tube recently announced* The tube was 
produced by the alteration of various 
vacuum-tube elements, and is said to re- 
move virtually all the audible hum that 
has been one of the annoying problems 
faced by the industry ever since the elec- 
tric radio was introduced 


0 


HOUSES RIDDED OF WHITE ANTS 
BY CATCHING THEIR QUEEN 


tips on the edges of the frame, four inches 
long and nearly two and one-half wide* 
The entire operation* from "shooting 11 in 
the little booth studio to "screening 1 hi 
the vest-pocket frame, requires only six 
minutes, It is planned to operate the 
self-serving movie in the same manner 
as automatic still-picture studios. 


ant ^ 


White ants, or termites, which do mu cl K\ 
damage to houses m India, reducing the' 
hardest woods to powder and destroying 
rugs and carpets* are attacked tbrou 
their queen by the native Hindu an 
catcher, or diviner. These tunneling ants g 
work in darkness, boring under walls and — , 
ceilings and beneath and behind doors 
and wainscots, eating away the underside 
of an article that appears sound on the“‘^ 
surface, The ant catcher taps floors, walls 
and ceilings until he finds a spot that 
sounds dull or hollow. Digging under the 
floors from this point he searches until he 
finds, about .six feet below, A mud shell 
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is. about six feet below, A i 
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The Man in the Booth Is Making Movies of Himself 
with an Automatic Waving*# 3 jet ure 
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CwiKpsy St'.v Tortt Centre! Riilrenci 

Laying Wra.ug.tit'T'ron PSjtfc Condmts for Electric Wiring im^er the Harlan Ship Canal; Ttnrty-BEii Linra of 
Pipe Were Tied Together as Shown, Pent to Cciciform to the Channel Bottom and Lowered 


LAYING WIRING UNDER CANAL 
TESTS ENGINEERS" SKILL 

Engineer* were faced with a problem re- 
cently in laying high-tension wire* under 
Spiiyten Duyvil or the Harlem ship canal, 
a six -hundred- foot stretch of water sepa- 
rating Manhattan from the mainland* 
Submarine cables were out of tlie ques- 
tion as they would be likely lo foul the 
ships: various kinds of piping had to he 
discarded because of the danger of broken 
joints, leakage, and the likelihood of rusl- 
ing and corroding in the salt water, The 
material that finally proved successful was 
wrought- iron piping. More than 23,000 
feet of it was assembled into lengths of 
650 feet, yoked together in thirty-six duets 
of nine lengths each, and the entire as- 
sembly bent to conform to the bottom of 
the stream. With the aid of a diver, the 
pipes were lowered in less than a day. a 
Sunday when traffic on the canal was sus- 


pended* The pipes were filled with oil to 
ease the operation of drawing the power 
lines through. 




SWINGING DOOR FOR ASH CAN 

KEEPS DUST INSIDE y 3 f 

To prevent dust 
from escaping 
from the a^h can, 
the receptacle can 
be equipped with 
a trapdoor which 
operates auto- 
matically. bite 
door, set upright 
in a frame in the 
cover, swings in- 
w a r d w hen a 
shovel is pushed 
against it f but returns to the closed po- 
sition as soon as the shovel is withdrawn, 
thus keeping the dust and dirt inside. 

TO c^-ri uj-MXl 
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signed to Dr F. A. Mosi, 
of George Washington 
University, the task of 
finding an efficient 
met hod for measuring 
comfort in automobile 
travel He attacked the 
problem by originating 
several devices* which he 
calls “wabblemeters,' 1 for * 
measuring the loss oi 
equilibrium, or balance, 
which the average mo- 


By JOHN V. DRAPER 

IF EVER you have gone on a vacation 
^ tour on cushions of air. you have prob- 
ably shaken bands with ‘atito-intoxica- 

lion," induced by long hours behind the 
steering wheel. 

This condition was once known as mus- 
cular fatigue, hm recent discoveries now 
identify it as nerve fatigue. It manifests 
itself in many different ways, such as 
dizziness, headache, roaring in the ears, 
muscular stiffness and soreness, nausea, 
lired eves, nervousness and sensations of 
falling forward. 

Motor-car manufacturers have ex- 
pended fortunes to improve springs, 
shock absorbers, cushions and other 
things that facilitate increased riding com- 
fort. The majority of these accessories 
have fallen short chiefly because no de- 
pendable “yardstick” was available for 
measuring riding comfort. Engineers 
were forced to rely on human recorders — 
the drivers and passengers — for actual 
data about the “rideabibty* of different 
makes of cars equipped with various com- 
fort devices. 

That is why the Society of Automotive 
Engineers, aided financially by a dozen 
different automobile manufacturers, as- 


Car Equipped witti 0 an fit to Show Its Riding Quali- 
ties. and Close View of Recording Apparatus 

torist suffers after an all-day excursion. 

The first apparatus featured a metal bar 
placed under the halls of tile subject's 
feet as he attempted to balance on his 
heels for & given interval. If the subject 
lost his balance, the resultant movements 
of the bar would complete an electrical 
circuit and would be signaled by either 
an electric bell or a counter. 

The second wahblemeter was of im- 
proved design aud consisted of a plat- 
form balanced on a universal joint. The 
metal rods projecting from the front cor- 
ners of the platform make contacts with 
a metal bar, if the platform is moved too 
far up or down. This completes an elec- 
trical circuit, and each contact is indicated 
by a bell or counter. 

Another wahblemeter is similar to the 
one just described except that it is also 
equipped with special pumps which op- 
erate like pistons and move a certain fluid 
whenever the platform is forced out of 
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Subject Riding a Stationary Bi- 
cycle Pitted with Instruments 
That Measure the Muscular Fa- 
tigue Experienced in the PrcK- 
esi; Scientists Are Determining 
How Tired u F eTsn.nl Becomes iti 
Driving, and Why 


balance. The fluid is collected in a grad- 
uated tube where it is measured. 

The successful operation of this device 
led Doctor Moss to invent yet another 
wabble meter which produces a graphic 
record of the loss of balance or bodily 
sway that results after long automobile 
rides. Ii consists of a platform mourned 
on a ball-and-socket joint and is equipped 
with recording pen- that register the re- 
sults of the test mi a revolving drum. 
These mechanical penmen draw' a straight 
line when the motorist under test shows 
no indications whatever nf loss of equilib- 
rium. Wabbles are recorded as up and 
down variations from tliis straight line. 

The results of the experiments indi- 
cated that riding fatigue does not repre- 
sent a very marked muscular fatigue, hut 
more closely approximates what Doctor 
Moss terms nerve fatigue. Scientists 
formerly have claimed that any such con- 
dition as nerve fatigue did not exist, Re- 
cent research, however, has brought to 


light the interesting fact that nerves are 
reduced measurably in tissue substance 
in conducting impulses and that, under 
conditions of exercise, they display chem- 
ical and energy changes very similar to 
those shown in a fatigued muscle. 

Students who volunteered for the tests 
were first of all subjected to mental mul- 
tiplication for live-hour periods to deter- 
mine the normal nerve fatigue induced 
by such effort. Thereafter, they were 
tested in number checking, speed of re- 
action in tapping a telegraph key, hand 
steadiness and basal metabolism — indi- 
vidual consumption of oxygen. 

These same subjects then were taken 
on long automobile rides, ranging from 
150 to 300 miles, over a variety of roads. 
At the end of each trip, the “tourists" 
were again examined as above. An eight- 
hour ride over a very rough road showed 
a decrease of as much as lb. 9 per cent in 
efficiency in number checking as com- 
pared with an average decrease of 2,6 per 
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being made more comfortable by the use 
of specially designed cushions. 

Professor Fox, aided by several leading 
automobile manufacturers who conducted 
supplementary tesLs at their proving 
grounds, developed a standard bump test 
hv means of which the riding quality of 
any model or make of motor car may be 
readily determined. The standard bump 
is an obstacle, live and five-eighths inches 
wide anti two and five-eighths inches high, 
fastened to the experimental highway. 
The test car is driven over it at different 
speeds, while the gyro-accelerator, that is 


cent as a result of fatigue produced by 
mental work in the laboratory. 

The gyro-accelerator, originated by Prof. 
M . L, Fox, of the University of Iowa, 
is the most efficient instrument yet devised 
for studying the actual automobile mo- 
tions which cause fatigue, It gives an ac- 
curate measure of those forces which dis- 
turb the occupants of the automobile dur- 
ing a long drive. 

Hiding discomforts which induce mus- 
cular and nervous fatigue among motor- 
ists and passengers are due to vibrations 
at certain speeds, the sides way of the mo- 
tor cars, the force with which the riders 
are thrown when the cars pass over humps 
or chuck holes, the fit of the seat cushions 
and the noises of both automobile bodies 
and engines. The causes of noise and 
vibration are being ferreted out and rem- 
edied by motor-car manufacturers as rap- 
idly as may be, and many automobiles arc 


The ^WabblEmetBr, 11 Which Measures Loss of Balance, 
and a Oyi'P- Accelerator Installed in a Car 

mounted in the tonneau, records what 
happens. When the car hits this simu- 
lated bump, a portion of the thrust is 
absorbed by the tires. Then a motion is 
developed by the hump that causes the 
body to nose clown before it reacts to the 
effect of the upward thrust caused by the 
front wheels passing over the obstruction. 
This upward thrust forward produces a 
movement of the car body in counter- 
clockwise direction as viewed from the 
right side. The front of the car rises 
gradually to a peak position and then 
starts downward again. When the rear 
wheels pass over the bump, a rapid change 
takes place. 

The time at which this reaction from 
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port ant to keep them inflated to 
the decree recommended by the 
manufacturers. In a closed car, 
unpleasant noises and vibrations 
arise when the rubber bumpers 
against which the doors close be- 
come worn or loose. Install new 
bumpers or use paper wads, or 


T«ting Lick of Equilibrium after Long Ride, and a ] 
on MoEor-Car Passonger after a Long Journey 

a few simple details, they point out, will 
eliminate some of the more bothersome 
jolts and jars. 

Pike a human being* an old car needs 
more attention than a new one. For in- 
stance, it should be greased more fre- 
quently. Grease the springs to keep out 
rust, hut don't use lubricating oil on them, 
especially it the car is not equipped with 
snubbers* tor the oil will nuke them loo 
flexible and the car will suffer needless 
humps. Snubbers are recommended for 
all cars. 

A common source of discomfort may 
be in the wheels. Balloon or semi-balloon 
tires have proved to be more comfortable 
than the high-pressure type, but it is im- 


:4th T«t other material, for a temporary 
solution of the trouble. Some- 
times an improperly adjusted door can be 
put in order by giving the lower binge a 
twist with a wrench. This throws the 
bottom of the door over and up, causing 
it to close more tightly* 

Many drivers pay too little attention to 
the cushions* Few seat cushions wear 
out entirely, but most of them need re- 
newal or repair after long service, one 
of the chief reasons being that ihe springs 
push up against the padding and thereby 
develop uncomfortable hummocks,. This 
difficulty is easily remedied by replacing 
the old pad. Another important point is 
the shape of the cushion and the angle 
of the bottom pad. To relieve the driver 
of much of the strain, to help support his 


the rear combines with the motion nf ihe 
car depends on the speed of the machine 
and on its wheelbase. If it combines 
just before the front etui attains the peak 
position of its upward movement, the 
motion resembles a strong ‘Tick/’ and is 
very objectionable to the occupants. At 
other speeds, ibis rear-end motion com- 
bines with the front-end movement in 
such a way as to be more or less neutral- 
ized by the body motion. 

At Iowa State College, riding-quality 
tests have been made by U r L, t Hinder 
and T, M. Mason* engineers in the de- 
partment of industrial arts, who have a 
number of suggestions for the man who 
is thinking of making his automobile last 
another year or so. A little attention to 
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o\v n er 
installs 
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ur chases and 
set, lie should 
make sure that tile par- 
ticular type he chooses 


suited to his car. 




Teat Car Equipped with Gynj-Ac cetera lor to Measure Riding Qualities, -and 
a Bicycle- Wheel Velocity Recorder Attached to Running Board 


RADIp MOVIES ON 
fEEL TAPE 

ec o rd i n g radio 
movies ion a thin steel 
hand i 3i stead of a him 
recently Was demon- 
strated successfully in 
Berlin by a Hung arian 
inventor, "^h e~ oliject to 
be reproduced is 
scanned by a ray of 
light as in ordinary pic- 
ture transmission, but 
instead of being photo- 
graphed, is recorded on 
a moving steel band in 
the form of magnetized 
5 areas of varying den- 
^ si ty. This is accom- 
^ plished by converting 
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tegs and give greater citse in driving, a 
seat pad that inclines toward the rear, 
tending to hold the occupant of the seat 
against the hack, has been found better 
than a level pad, A block of wood slipped 
under the front edge of the seat cushion 
often removes a common source of dis- 
comfort, Many persons enjoy a pad that 
has much resilience, but on long rides 
especially, a comparatively solid one will 
usually produce less fatigue. The reason 
is that, if the cushion is too soft or springy, 
the body will keep bouncing up and down 
with tiring results, The problem of car 
comfort rests 
chiefly on the mat- 
ter of springs, the 
design of the auto- 
mobile, and other 
factors that the 
owner usually can- 
not alter without 
great expense. The 
shock absorber was 
developed to an- 
swer the need for 
greater comfort, 
but before the car 


the light into electric 
energy by means of the photoelectric cell, 
and passing this energy into two electro- 
magnets between which the steel tape 
passes from one roll to another. Thus 
the strength of the electromagnets varies 
with the intensity of the reflected scan- 
ning ray. At the receiving station the 
procedure is reversed. 


All 


To 
flocks 


Automatic Poultry 
Which Feeds ( 


Feeder Qperat 
ickeris at Any 


OMATIC POULTRY FEEDER 
OPERATED BY CLOCK 

enable poultry men to feed their 
regularly without going near the 
chickens, an auto- 
matic feeder has 
been made to run by 
electricity, A time- 
clock attachment 
allows the operator 
to set the feed hop- 
pers for any desired 
hour Grain, when 
released, is scat- 
tered by a spreader. 
For night feeding, 
a lighting attach- 
ment] is provided 


by Time Clock, 
ur Desired 
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PAINT ICE BLACK 
TO OPEN LAKT£ 

S' I 

Because black absorbs 
the sum s rays and holds 
heat, an ice-bound 
steamer in Lake La 
Barge, near the head- 
watfrs^ of the V u k o n 
riven was liberated from 
ibe winter ice one month 
earlier than usual. With 
brooms and buckets, a 
strip of lamp-black and 
thinned refuse oil, twen- 
ty-nine miles long; and 
forty feet wide, was 
swabbed across the ice 
in the lake to the river. 

In a month the strip cut a 
deep as evenly as though 
continued to grow until the 
crated the lake water with 
flood 
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Music Scale for Children Con- 
sisting of Drawings of Animats, 
First Letters of Which Rcpre- 
sent Musical Notes 


channel a foot 
sawed, and it 
Yukon lib- 
the spring 
enabling the boat to get under way. 


ANIMALS DEPICT MUSIC NOTES 
TO TEACH CHILDREN 

Instead of ordinary music notes repre- 
senting the scale, a London instructor 
uses drawings of animals and other fa- 


BIG MACHINE GUN MOST DEADLY , 
WEAPON EVER MADE ( 

v^^j, Described as the most deadly weapon 
ever made, a machine gun capable of fir- 
iug fifty-caliber bullets at the rate of 800 
a minute for a distance of nine miles, re- 
cently was demonstrated before a group 
of government officials at Washington. 
The super-gun, much larger than the ordi- 
nary kind, will be used by the navy which 
has contracted for manufacture of the 
weapons in this country. 





miliar objects to teach children the first 
principles of music. The first letter 01 the 
animal or object represented by the draw- 
ing is the same as that of the music note 
in the scale, 4, D.” for instance, being de- 
picted by a donkey, and “E” by an egg. 
The method has been found to simplify 
the first steps in music for the youngsters 
by attracting and holding their interest 


HUGE OFFICE STRUCTURES RU^ 
LIKE A SMALL CITY $ p 
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Machine Gun That Shoots Fifty- Caliber Bullets at the 
Rate of &05 h Minute for W LJ 1 1 M t 3 c§ 


ute for M i ii & Ivi 1 1 C"§s J a 
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Managing a lug office building or sky- 
scraper is almost the equivalent of run- 
ning' a small modern city. One thirty-four- 
story building in New York has what cor- 
responds to a city police department, fire 
department, health department, street- 
cleaning force, department of gas, water 
and electricity and one for transportation, 
in the building itself are a hank, school, 
hospital, library, recreation center, news- 
paper, brokerage office, several restau- 
rants, and shops catering to almost every 
need. The elevators carry more passen- 
gers than the street cars of many modern 
cities, transporting 50,000 persons a day. 
A private telephone exchange and a mail 
and letter division aid in intercommuni- 
between tenants of the building. 
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NAVY BATTLE IN SHOW WINDOW 
T „ , IS RUN BY CLOCK 

Three miniature war vessels go through 
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Miniature travel Rase in Which Tiny Vessels of War, Governed by a Time-- 
CSock Arrangement, Go through Many Intricate Maneuvers 


lent in a tiny hay as part of a window 
splay which has attracted much aUen- 
^rtion because of the mystery surrounding 
precise movement of the boats in the 
water. The bay is fitted like a first-class 
naval base with wireless towers that work, 
a fort, guns, a lighthouse and a warship, 
a destroyer and a submarine, each boat 
carrying a wireless tower. They are not 
reattached to wires or strings, each moving 
independently and they cross and recross 
2 each others path. A moving story is told 
in the maneuvers, an enemy submarine en- 
tering the bay past the lighthouse, where- 
upon coast-defense guns open fire, the 
flash of the guns and the splash of the 
shot being seen. The submarine sub- 
merges as the cruiser starts out and 
travels under water until it is able to fire 
a torpedo at the cruiser, which is hit. The 


MECHANICS 

trolled by an arm going arcyhnd on a com- 
mutator. The entire action is regulated 
by a time-clock arrangement, but if the 
clock is cut off while the boats are in ac- 
complete the battle and 
return to port before 
stopping. Every part of 
the display, Including 
guns. Is built to a scale 
of one five-hundredth of 

an inch*^ - 



QUEER TRACTOR 
DOES WORK OF 
SIX HORSES 

Designed especially for 
row-c r o p f a r m i n g „ a 
four- wheel -drive tractor 
itself capable of performing 
farm that a four or six- 
do. It has three-point 
balanced traction, ena- 


li as proved 
any task on a 
horse team can 
suspension with 


blmg 


It to pull its load in loose or wet 
soil such as encountered in the corn and 
cotton belts. Skidding front wheels are 
eliminated in making turns up or down 
hill in loose dirt, and for cultivating, it 
straddles two rows and can be attached 
to any two-row cultivator or other farm 
implement- It has a thirty -inch clearance 
between axles and ground, and the op- 
erator can ride the cultivator and still 
have complete control of the tractor. For 
haying, it straddles the windrow, and will 
also handle a double-row lister or two 
bottom-plow, as well as horse-drawn 
binders. Steering is done with the conven- 
tional gear connected to the front wheels* 


undersea craft comes to the sur- 
face and leaves the harbor with 
the destroyer in pursuit. The 
latter craft then tows the cruiser 
hack to port, ihe boats till tak- 
ing their original positions, when 
the action is repeated. The en- 
tire maneuver takes three and 
one-half minutes. The display 
is controlled electrically. Dry- 
cell batteries are used for opera- 
tion and radio tubes enter into 
the construction, there being 
3,000 feet of wire and 300 con- 
nections, Nine volts are devel- 
oped and the movements of the 
boats and the firing are con- 
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CAPTIVE PLANE GIVES ALL THE THRILLS OF 




Full-Size Captive Airplane Held 
sn Wind Tunnel Where Novice 
May Work Conlftfls and Expe- 
rience Thrills of Flying 


Giving some of ilic 
sensations of fly 3 rig with- 
out attendant risk, an 
amusement device con- 
sisting of a full-rigged 
captive airplane in a wind ■ 
tunnel, is attracting thrill seekers* The 
wind tunnel is thirty feet long and inside 
is a ship, seventeen feet long, with short 
wings. A sixt^diorsepower motor swings 
an eight- foot propeller to maintain a 100- 
mile an hour wind, causing the plane to 
rise about six feel off the ground In this 
position all the movements of a real ship 
in flight may he simulated by operating 
the controls. In addition to its value as 
an amusement, the apparatus is expected 
to be of use in instructing .student fivers, 


HALT CARELESS AUTO DRIVERS 
WITH LINES OF LIGHTS P 


to reports. The lights are flush with the 
pavement so they do not interfere with 
passing vehicles. 


TWO- WHEELED MOTOR PULLS 
SLED THROUGH SNOW T / 

Using the engine of an old automobile 
for power, a Vermont man who does 
much winter traveling over snow-covered 
roads, has constructed a two-wheeled 
tractor to draw Ids sled. The engine was 
mounted on a pair of large, wide wheels, 
the power take-off being connected by 
chains to the wheels. The sled was large 
? enough lu haul a bulky load. 
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Automobile drivers who frequently ig- 
nore the ordinary stop lights at street in- 
tersections, can be made to heed the sig- 
nals hv a different arrangement of the 
lamps, tests in England , Jbave disclosed. 
Instead of having the signals suspended 
from poles, a line of red lamps is imbedded 
in the pavement entirely across the street. 
When traffic is to be stopped, the lights 
are switched on, Being set so as to be 
plainly visible to the driver, they give a 
vivid warning and are much more rigidly 
observed than the usual lumps, according 
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Two-Wheeled Homemade Tractor Used ta Pull a 


Heavily Laden bled over anoip- govepea Roads 
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GLIDER WITH SAILS DEPENDS ON WIND FOR POWER 



After a year's experiment, a flight was 
recently marie in a glider equipped with 
a sail to provide motive power. The sail 
is hoisted after the glider lias been towed 
by an ait to mobile until it rises. As a re- 
sult of the successful tests with one sail, 
the inventor said that, with a mainsail and 
a jib, it will be possible to glide through 
the air, using i lie canvas for motive power. 


Glider Provided wLtSi a Sail to Furnish the Motive Powers When Once Launched, the Craft Uses the Canvas 

for Power and Guiding Much Like a Sail Boat in Water 



DIVERS AFTER PEARLS TRAINED 
FROM EARLY CHILDHOOD 


earl diving, searching for oysters on 
the- ocean bed in 15(1 feet of water, requires 
training from childhood, and even then, 
the mortality rate is high. It has been 
estimated that titer e are 100,000 men who 
live by this hazardous means, virtually all 
being South Sea natives. The l( skiu 
divers" work naked, without armor, crews 
of them traveling together to the pearl 
hanks. The diver’s only equipment is a 
rope about his waist and an instrument. 


a ana ail iirj 
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like a clothespin, to hold his nostrils shut, 
He stands on a large stone, fastened to 
another rope, and with the aid of this 
weight reaches bottom when helpers pull 
up the stone for the next descent. The 
diver walks aS>our picking up pearl oysters 
which he places in a small basket. He has 
about two minutes in which to fill it. for 
three minutes is the maximum time lie 
can hold his breath, even after years of 
practice. Besides Lire risk of staying down 
too long, the diver also is facing the dan- 
ger of attacks by targe fish and ts con- 
stantly subjected to Hie terrific pressure 
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of the w a t e r w hi c li 
reaches seventy pounds 
to the square inch at 120 
feet. A too sudden as- 
cent may bring on the 
"bends/* an affliction well 
known among caisson 
workers of civilization. 
1 1 is a hard life with 
profits dependent on 
chance* and a short time 
ago a diver who brought 
to the surface a perfect 
pink pearl weighing fifty 
grai ns a n tl v a 1 ti e d at 
$25 E >.000 went insane 
when lie found how much 
his share of the profits 
would be. 


KIDDIE CAE FOR 
USE IN WATERytj J 

To aid children in over- 
coming fear of the water, 
an aquatic kiddie car pro- 
vides much sport and at 
the same time trains the 
youngsters to like the 
water. It has a canoe- 
shaped vv o o d e n fratu o 
that floats on a rubber 
tube resembling an auto- 
mobile tire. The child is 
seated so- that there is 
plenty of room for free 
movement of the legs in walking in the 
water or floating and kicking the legs, 
The tube is wide enough so that the craft 
cannot capsize. It is collapsible for ease 
in carrving beach* 


An Aquatic Kiddie Car Consisting of a Wpgdcit 
Frame Attached to an Inflated Rubber Tube 


Rotary Snowplow Which Is. Attached to Front oF Four-Wh-eeT- Drive Truck; 
It Makes Better Speed Than Tractor- Driven Flows 

ROTARY SNOWPLOW ATTACHED 
TO FRONT OF TRUCK 


Rotary snowplows that attach to the 
front of four-wheel-drive trucks instead 
of io tractors have been employed suc- 
cessfully by the California high way. jroiti- 
mission in clearing" passes in the Sierra 
Nevada mountains. 'Hie truck-operated 
plow makes better speed and travels from 
snow hank to snow bank in better time 
than the usual tractor-driven plow, and 
the wheels of the truck do not break the 
roadbed as a tractor sometimes does* The 
plow is operated from the cab of the truck* 
swinging on a boom from side to side, the 
rotary wheel digging up the snow and 
throwing it against a deflecting plate 
which tosses it to the side of the highway, 
on I of the wav. 
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Thi-i Safety Can 
Opener Fits on 
Table or Wall 
with Bracket, 
n li Operates by 1 
Turning Ci link 


Knock - D i.iw n Furni' 
ture la N 0 I New. 
but This fs □ N-ivel 
Application o i the 
[flea Co U pho inti: red 
ilit Method 
Saves Shipping 
Charges and tie- 
duct's the Cost of 
Packing 


Tomato Stitcr Takes AH 
Sizes and Cuts the Same 
Thickness 


The Interlocking Fastener SttLp at 
Left Is e"ot Sewing onto Dresses to 
Eliminate Hooks and Buttons l at 
Ktght, 3 Dustpan That Has a Comb 
for Cleaning the Broom 
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Holder for Nursing Bottle Is, 
Rosily Attached to Crab and It 
Sait! 1.0 Insure a Stead v Flaw OF 
Milk, Preventing - ] r - - [ant from 
Sticking A : It Also the; 

Bottle from Breaking 


Tbra Smoking Stand Is 
Balanced on Wheels so 
Thai b Can Be Rolled 
Away or Tipped 


ms A r r gw Poi n c ■ 
to Slot irt Edff^ 
This Elec trie 
Iron; (he Slot Per- 
mits T roni n g u n d er 
Buttons without 
Breaking Them 


Slip Covers for Shoes., 
Rubbers and Slippers 
Prevent Soiling Cloth- 
ing When the Foot- 
wear Is Packed in 
Trunks or Bags; They 
Keep the Leather from 
Being Scratched, and 
Fit Tightly 
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Efre adjusted to prodiiceMwn images once 
more and when they coincide again, the 
■ jliceman stops the watch, notes the time 
recorded and, after measuring the distance 
: H 'tween the middle of the tires of the car, 
which has been halted, is aide to deter- 
mine. with the aid of a set of tables, the 
exact time consumed by the car in pass- 
ing over the distance involved between 
[he first and second coincidence of the 
two images. This quickly enables him 
to tell whether or not the car was exceed- 
ing the legal speed limits. At night, the 
measurements and images are based on 
the lights '.of the card Besses the accti 
racy and simplicity of tile method, it lias 
the added advantage of permitting the 
observer to remain in a concealed position. 


Plane Mounted on Ease Containing Pneumatic Ait 
/point toft to Simula^? a Ship in Plight 
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AND AS HARD AS STEEL 


Patents have been granted a Swedish 
engineer on an alloy that is as light as 
aluminum and hard as steel, it can he 
rolled, turned and drawn and is much 
stronger than aluminum* It resists alka- 
line lyes, and may find use in airplane, 
hydroplane and shipbuilding industries for 
hulls and propellers The alloy consists 
of aluminum and chromium which arc 
placed in a high-frequency electric fur- 
nace where mixture of the two metals is 


effected hv clectrod vnamie means. 
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DIPPING-NEEDLE COMPASS FINDS 
IRON-ORE DEPOSITS P qU 


In the hands of the prospector, a miner's 
compass nr dipping needle proves a serv- 
iceable guide to the location of magnetic 
iron-ore deposits. The magnetic needle 
fc is balanced on a horizontal axis within a 
uated from zero to ninety de- 
In reading the dip, 
holds the ring in his hands* 
the needle north and south* and 
ng west himself. The inclination of 
he needle as read on the scale shows the 
Dependent on the geological toniun 
tiou and the experi- 
ence of the ob- 
server* the needle 
aids in approximate 
c probable 
and depth of 
from the 
Held hori- 
it serves as 
ar compass* 
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Electric Washing Machine and Pump {-or iHe Cleaning 
of Large Windows Slid Skylights 


ELECTRICAL WINDOW WASHER 
CLEANS AND DRIES 


For the mechanical cleaning of windows 
and skylights, an electrical washer now is 
available. A water hose is connected to 
the machine, water being drawn from a 
tank by a pump that feeds Et into the hose 
nozzle. Clear water is available for rins- 
ing and a squeegee is attached for drying. 


PATENT OFFICE TO AID 
FOREIGN INVENTORS Py 7 

. or the handling of patent applications 
patents in Russia and foreign couii- 
■ieSp a patent concern, known as Fritz, 
lias been organized in Russia under 
vemtnent control. The patent office 
to aid foreign inventors who wish 
t their products in Russia, to in- 
Soviet inventions into state in- 
and to acquire patent rights for 
Soviet, and foreign patents in Russia 
abroad. 
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KNOTLESS TOWROPE FOR CAR 

IS EASILY ATTACHED { f *-f f 

Appealing par- 
ticularly to wo- 
men drivers* an 
automobile tow- 
rope that is in- 
stantly fastened 
without knotting 
now its available. 

The ends of the 
rope terminate in 
ball-like knots and 
these are slipped 
through openings in 
end formed by weaving separa 
into the rope. The greater the pull ex- 
erted, the tighter the.fas ten iiig. becomes. 
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metal that the in an eye cannot rlis- 

, It al-'.i -T'ailomatically operates the 
lighting systems in offices and factories, 
ruing tm artificial illumination as re- 
ire d when I he intensity of natural light 
inilfiisheSf and can be made to control 
s t r c t lighis in similar fashion, turning on 
lights as required without waste, A beam 
of light thrown across a doorway will 
count persons entering a room, and the 
cell can be made to sort packages by de- 
tecting differences in appearance, and to 
perate a fire extinguisher as soon as 
moke appears. 


WOUND BUT ONCE A YEAR 
PERFECT TIME 


Garage Attendant Wearing Seller Skatra to Htlp Him 
Speed Up Service to His Customers 

ROLLER SKATES SPEED WORK 




AT GAS STATION 


y £ yKEEPS 

Requiring only one winding a year, a 
small clock that keeps perfect time for 
that period owes its unusual feature to 
an invention enabling a small timepiece 
to run by a comparatively large force 
Heretofore eight days has been about the ^ 
maximum that a small clock could ^ 


keep 


Employes of a Chicago gasoline- fillings f .. 

wit uO accurate time without rewinding, because 


station have equipped themselves 
roller skates to speed up the service to 
customers. Station attendants found that^ 
they made better time skating over tlresk. 
concrete driveway from car to car than— ' 
walking. 


ELECTRIC EYE GOES TO WORK 
IN OFFICE AND FACTORY . 


cells, the so-called elec- 
eye used as the toy and tool of science, 
been put to work in office and fac- 
ory, performing 


sy 




involved tasks 
automatic and 
^jtin erring accuracy 
through t he me- 
in m of interrup- 
ions of a ray of 
-■^digdjt shilling on the 
' fc ^re4bi, In the steel 
^industry, the cell is 
Paused to determine 
eraturcs of 
the blast 
the tube 
or rolling mill, 
detecting 
ges in bril- 
of thj^ glow- 


*.when larger mainsprings were used for ^ 
longer periods, the tension of the spring 
decreased as it ran down to such an ex- 
tent that variation in the time 
The year clock, which can be 
small as two and one-half inches square, 
consists of an ordinary watch without t hi 
mainspring. The independent spring 
self takes up most of the room because it 
must keep the clock operating for a 
Between the spring and mechanism are 
two miniature coil springs, similar to those 1 

used on screen 


Small Clocft with 3 Large Independent Spring Which 


Requires 
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doors, and a wheel 
which stretches 
them out when it 
turns. The large-^ir 
spring turns the ^ 
wheel that .stretches 
the small c o i 1 ^ 
springs which con-” 
stitute what corre- 
sponds to the 
spring of the ordi 
nary timepiece, 
increasing the 
of the spring, the 
length of time be- 
tween windings can 
be increased 
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< 'u iiTU'^y llrll Tel* phi iw LabumtarEes 

The Flying Laboratory of the Bell TetephpEie Company Winging Its Way over Long Inland; Note the Maid- 
* Type Antenna behind the Wing of the Fuselage 


71 1 EX you turn the dial to your favo- 
rite broadcasting station, and the 
program comes through all mixed up with 
whistles or fades just when it is becoming 
most interesting, who or what is to blame? 

More than likely, you criticize your set, 
or perhaps you complain about some in- 
terference En the neighborhood. While it 
mild he admitted that some receivers are 


not as perfect as they might he. the real 
trouble is mostly at the sending end, in 
the opinion of Arthur O. Austin, of Bar- 
berton. Ohio, an authority on high-fre- 
quency electrical currents. 

While your favorite broadcasting sta- 
tion is an excellent example of the prog- 
ress made in radio science, nevertheless 
there is much room for improvement. 




Country Surrounding KNX's Trapsm alter as It Appears from the Air; the Clover^Leaf Pattern Indicates 
Field Before New Insulators Were Installed; the Outer Line Shows Effect of the Change 


201 




292 


P O PUL A R M E C IT A XICS 


V3 





listener's set is about the 
same as that required by 
a fly in climbing an inch 
or so up a window pane* 
After years of trailing 
radio troubles in broad- 
casting stations, engi- 
neers have brought to 
light an important fact, 
It is. simply* that targe 
masses of metal, like the 
towers that hold up an- 
tenna wires, or the steel 
framework of the build- 
ing on which the station 
is situated, are set into 
electrical vibration, or os- 
cillation, whenever the 


The sending wave of many stations car- 
ries with it a lot of straggler waves which 
spread out and rub elbows with other 
programs in near-by channels. This lack 
of sharpness in the main is the cause of 
imperfections not only in its own program 
hut also in those of other stations. Over- 
lapping of the straggler waves causes 
whistles and other noises. 

i he presence of whistles in a program 
does not mean* necessarily, that other 
stations are wandering off their assigned 
paths, Mr. Austin points out, but it is an 
indication that they are sending out more 
than one wavelength, the fundamental one 
and a lot of extra ones that do nothing 
but make trouble. You can get a clear 
picture of this by tossing a large stone 
into a pond of water, and then throwing 
several smalt pebbles after it* The large 
stone will set: up a train of waves, but the 
perfect form of these waves is destroyed 
bv the smaller waves created by the peb- 
bles. 

The largest broadcasting stations in this 
country use 502X10 watts for regular work. 
Fifty kilowatts of electricity is equivalent 
to sixty-seven horsepower — more than the 
majority of automobile engines develop— 
yet the amount of power received at the 


Tubes 3u fhe Ktw Transmitter, and One-Ton Counter- 
weight That Holds Down Antenna End 

station operates. They absorb part of the 
station's energy and send out waves of 
their own, 

But perhaps by listening to Mr, Austin 
yon can get a better idea of this condition : 
“Any radio tower,” he says, “has a nat- 
ural period of electrical vibration. Tf it 
oscillates slower or faster than the send- 
ing- wave frequency, it will cause inter- 
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Insulators for the Towers to Improve Operation and 
View of Tower Showing It In a Li In tod in Sord-ons 

t’erencen and ma\ be said to ‘cast a shadow/ 
I]' yon could Hy above the towers and see 
this electrical shadow, you would notice 
that it takes a shape somewhat like a 
figure + 8" in many cases. The shape would 
indicate how the energy was being distrib- 
utee! about the station.’’ 

Years ago. during the World War. Mr. 
Austin started to solve the radio-tower 
problem. Ill helping the navy, he worked 
out the principle of tb.e sectional tzed tower. 
This consists, essentially, of a steel lower 
that is cut up into sections, each of which 
is separated from the other by a set of por- 
celain insulators. Thus, instead of there 
being one single tower, there is really a 
stack of small towers, one above the other. 
The war ended before the navy stations 
were built, and Mr. Austin's sectionalized 
towers were forgotten, temporarily. 

Then station WHK. Cleveland's pio- 
neer broadcaster, decided to build a new 
sectionalized transmitter. Although ham- 
pered by a power restriction to 1,000 watts 


and a low wavelength, the station is now 
being heard in Honolulu, New Zealand 
and all over the United States, achieving 
results that in some instances are com- 
parable to those of Els super-power broth- 
ers and it is hoped that it will be able, 
some day soon, to try out its new equip- 
ment with much higher power. Plans 
are under way for other transmitters of 
this type, probably modified to consist of 
a single tower, itself acting as antenna. 
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YOU NEED’NT FEAR POISON IVY— IT’S EASY TO CURE 



Poison ivy am) its 
near rela lives need 
no longer be feared 
by the camper, 
biker or picnicker. 

Simple chemicals 
obtainable at any 
drug store, are ef- 
fective both in pre- 
venting and curing 
plant poisoning* 

One of the most 
successful remedies 
for oak, ivy and su- 
mac poisoning is a five-per-cent so 


Upper Left. Fruit, Leaves and Aerial Rootlets of 
Poison-Ivy Branch" Circle. Oakleaf Poison Ivy; Right, 
Poison Sumac; Below, Branch of Poison Oak 
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night, when band- 
ages. cannot be 
changed or mois- 
tened, clean the 
skin surface care- 
fully and leave it 
exposed to the air. 
Itching can he les- 
sened by immers- 
ing the poisoned 
parts for several 
minutes in water as 
hot us can be borne, 
or by applying hot 


towels. The itching increases during the 
of potassium permanganate in water, ae- treatment, but is followed by great relief, 

cording to Dr. Ta mes JL-louch., poison^ I n early poison stages, do not apply oily 


plant expert of the department of agricul- 
ture. The solution "is applied To affected 
^poTE ion's of the skin with a bit of absorb- 
ent cottou. The potassium salt destroys 
the poison, and its only effect on the skin 
is to leave a brown stain that can he re- 
moved easily with a one- per-cent sol u lion 
of oxalic acid or sodium bisulphite. If 
the skin is too tender for treatment with 
these chemicals, several washings with 
soap and water will remove the stain. Ox- 
alic acid is a poison, and should be kept 
away from the mouth. Inflammation caused 
by ivy poisoning can be helped by such 
simple remedies as locat applications of 
Epsom salt or baking soda (sodium bi- 
carbonate). Use one or two heaping tea- 
spoonfuls to a cup of water. The solu- 
tions arc best applied with liglu bandages 
of clean cloth, kept moist and changed 
frequently to avoid infection. During the 


or greasy preparations, as these tend to 
spread the poison. Later, when the poison 
material lias been exhausted, zinc-oxide 
ointment or a similar astringent or anti- 
septic of mild nature can be used. These 
remedies are for cases of actual poisoning* 
after inflammation has appeared. Much 
trouble can be avoided, however, by em- 
ploying simple preventive methods. After 
returning from a hike, wash the exposed 
portions of the body several times in soap 
and water, and rinse thoroughly. 

Dr, James B. McNair, of the Field Mu- 
seum, Chicago, has found that a solution 
consisting of five parts of ferric chloride 
in ninety-five parts of a half-and-half mix- 
ture of water and glycerine will prevent 
poisoning if applied ro the skin before 
embarking on a trip in ivy-infested re- 
gions. Or one part of ferrous sulphate 
in five parts of water can be used. These 
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solutions are applied to the skin and al- 
lowed to dry. 

Poison-ivy plants are most easily rec- 
ognized by their leaves, which always are 
divided into three leaflets. The fruit is a 
whitish* warlike berry that stays on far 
into the winter, after the leaves have dis- 
appeared, Young leaves are a glistening 
red. becoming green as they grow older. 
For persons not well acquainted with 
poison ivy, a safe rule is contained in the 
saying* "Leaflets three, let it he," 


CONCEALED RADIO FOR AUTO 
IS EASILY INSTALLED 

Installation ot a recently produced ra- 
dio set for the automobile is a compara- 
tively simple matter, only a little more 
involved than placing a similar set in the 
home, and, when the job is completed, all 
parts are concealed except the control 
panel on tile instrument board. The an* 
tenna is installed in the roof of the car, 
ordinarily consisting of a copper screen, 
although sometimes a special installation 
is necessary tor the open car. The re- 
ceiver is located on the engine bulkhead, 
below the cowl, and the speaker is carried 
on the receiver case, beneath the cowl, 
although it may he placed in other posi- 
tions. The car's storage battery is used 
for the A -supply, and a battery box be- 
neath the floor carries the dry batteries 
for B and C-suppIv. Eliminator units are 
installed, if necessary, to stop interference 
from the various electric devices on the 



Showing M ft hod of Installing Concealed Radio Set in 
Attto ; Only Control Panel Is Visible 


car. The control panel is equipped with 
automatic volume control, and with a 



l 5 -> 

M EC’II A NIC S 


U ^VjcJL^JLta. 

1 T 


Rubber Waders. Worn as Trousers, for the Angler Who 
Likes Eq Venture into Deep Water 

RUBBER WADERS FOR ANGLERS 
WORN LIKE TROUSERS 


For anglers who desire to venture into 
deep water, rubber waders are supplied 
that are worn like trousers and allow 
wading waist-deep. They can be worn 
over or inside shoes and are equipped 
with a waterproof pocket in front. The 
material is as light and pliable as | lie cloth 
of an ordinary garment. 


HYDRAULIC DRIVES FOR TOOLS 

German tool builders are experimenting 
with hydraulic drives for certain parts of 
machine tools, and have found them much 
more simple for the tables of planers and 
the heads of slathers and shapers than the ^ 
trains of gears and other mechanical H 

turns usual for such machines. HydrauliG^^P^ , 
drives for these parts make possible uni- 
form and controllable speeds without vi- 
bration, greater output and automatic 
safeguard against breakage because of the 
impossibility of exceeding the designed 
pressure on the tool. Reversal, as in the 
case of platter tables, is effected silently 
and definitely, with no screeching of belts 
or rumbling of gears. During the war, 
an English tool builder operated the car- 
riages and tool slides of heavy lathes by 
simple hydraulic cylinders, and the prin- 
ciple is coming into favor again. 
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Bringing In the Antenna Lead 

Every experienced DX -listener knows 
that a carefully installed antenna is quite 
necessary in order to log distant stations. 
One point in the usual antenna installa- 
tion that is frequently the cause ot poor 
DX -reception is the careless manner in 
which the lead-in is brought down to the 
set. The lower sketch shows a simple 
stand-off bracket that anyone can make 
and a method of installing it which may 
he applied to any type of roof. A good 
soldered joint at the point where the 
lead-in wire is connected to the horizontal 
portion of the antenna is essential. If pos- 
sible, make the lead-in and the antenna 
proper all from the same wire, extending 
it clear down to the antenna binding post 
nn the set. If this is not practical with 
the materials on hand, make the connec- 
tion as shown in the upper sketch, plac- 
ing the strain of the horizontal portion 
entirely on I he insulator, 'Hie twisted 
leads should he scraped and filed bright 
before the solder is applied to the joint. 


Curing Dynamic Speaker 
of Rattle 

A little kink which has 
been found very useful in 
wo rk i n g wit it dynamic 
speakers has to do with 
loose turns In the voice 
coil. This condition may 
cause a great deal of 
trouble, as it makes the 
speaker rattle. The rem- 
edy is very simple. First 
remove the cone from 
the speaker unit, which 
may be done by taking 
out the holts that hold 
the cone assembly to the 
field: then unsolder the 
leads to the voice coil 
from the transformer in 
the frame. This will ex- 
pose the coil so that the 
loose turns of a wire can 
be located. Get a tube 
[if good household ce- 
ment and apply it freely 
to the coil. Use the fin- 
gers in doing this and be 
careful not to leave any 
high spots to hit the collar of the field 
magnet. — James E. Whitney, Wenatchee, 
Washington. 


Power Tubes Operate in Series 
from Five-Volt Tap 

The writer recently desired greater out- 
put from an a,e. push-pull amplifier and 
decided to substitute 245 tubes for the 
171- A type then in use. Not having an 
extra 2.5-volt winding on the transformer, 
1 decided to 
connect the 
filaments o f 
the 245 tube* 
in series and 
work them off 
the 5 - v o 1 t 
winding pro- 
vided for the 
17I-A tubes. 

Th Is was done 
in the manner 
shown and worked out nicely. — Ross J„ 
Flaisted. Cleveland, Ohio, 




\\7TIO ever til ou^llt «if talking 
” hack to the 1 oitc] speaker? 

A k p ea ker is i n a d e t o 1 a 1 k and n t > 1 
to listen, ami yet it is possible 1 re 
talk hack — ami here’s how : 

Ait v loud speaker can he em- 
ployed as a microphone. While 
it t s relatively insensitive, as com- 
pared with the carbon or condenser mi- 
crophones now employed for broadcast- 
ing, the speaker will handle the close-up 
voice quite nicety. For Lb is purpose, an 
additional speaker should be employed 
and attached to the radio set or amplifier, 
to serve as the pick-up in place of the 
usual radio-receiving circuit and detector. 

There are different methods of cutting 
in the loud-speaker microphone, depend- 
ing on various factors. Jn the case of a 
radio set provided with a phonograph jack 
or pin jacks, the loud speaker is simply 
connected in place of the phonograph 
pick-up. In the case of an ordinary radio 
set, the loud speaker may he connected 
between the grid and the filament or cath- 
ode. with l he set detuned so as not to 
conflict with the loud-speaker pick-tip. In 
the case of a power amplifier, the speaker 
may be connected to the input of the first 
stage. A little experimenting will soon 
indicate the best place to cm it in. follow- 
ing the foregoing general suggestions. 
The most sensitive type of loud speaker 
for use as a microphone is the concealed 
type, or concave diaphragm in a baffle- 
plate and box. If a person talks directly 
into the diaphragm, quite close up. the 
sensitivity is remarkable, although the 
tone reproduced in the loud speaker of the 
radio set will be rather tubby and even 




muffled. For better tone quality, with 
some loss of .sensitivity, the speaker should 
talk at the diaphragm from the side, so 
as to eliminate the hollow effect. 

The double-diaphragm type of loud 
speaker is remarkably sensitive if talked 
to irom the rear, through the usual open- 
ing covered with a screen , as shown in 
the upper photo. The talking is repro- 
duced in a tubby fashion, but rich and 
deep. If a higher-pitched voice is desir- 
able. the loud speaker should be talked 
at from the front, preferably close to the 
center drive pin, which is the most sensi- 
tive area. 

It will be noted during such experi- 
ments that the loud speaker occasionally 
groans and bonds, sometimes to the point 
where the loud speaker employed for the 
microphone cannot be used in the same 
room. This is due to the acoustic and 
electrical coupling existing between both 
loud speakers. If the microphone loud 
speaker is taken to a far corner of the 
room, or if it is moved in different direc- 
tions or sometimes even tilted horizon- 
tally. she howling may cease. This very 
handicap may even he put to use for an 
amusing experiment. If the second or 
microphone cone is brought close to the 
receiver loud speaker, there will be the 
most awful shrieks imaginable, emanat- 
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Ltft. Phonograph Pkk-Uci Kmpinycri as a 
Microphone; Above. Sound Effects Pro- 
duce i by Slolrlisif: Loud-Speaker Mit i i phone 
Up ia Set Speaker 


he obtained. By rocking tine microphone 
speaker in one's arms, a most unusual 
lullaby can be produced, to the edification 
of all present. 

The electromagnetic pick-up may also 
lie employed as a microphone. All that is 
necessary is to fasten a piece of stiff paper, 
folded in half to form a V-shaped trough, 
on the usual needle, By talking into the 
paper "V," when the pick-up is connected 
with an amplifier or receiving set. the op- 
erator may become his own announcer. A 
paper cup also serves as a microphone 
when fastened to the needle of the phono- 
graph pick-up. 


Laboratory Voltmeter Employs Tube 

Even the most delicate of the usual 
types of voltmeters and mi Ilia m meters re- 
quire some energy to actuate their mech- 
anisms and are unsuitable for measuring 
the very minute signal voltages and cur- 
rents in the grid and plate circuits of a 
radio receiver. For such use, the vacuum- 
tube voltmeter i.s very efficient: and lias 
the added advantage of being very simple 
and inexpensive. It consists of a CX 
301 -A tube with an accurate low -scale 
milliarnmeter. a B-battery in the plate cir- 
cuit and a C -battery in the grid circuit. 
Two terminals are provided In the latter. 


one t'i trie grid of the tube and 
the other to (lie negative post of 
the C battery. An A-batiery to 
heat the filament and a rheostat 
to control tile filament voltage 
complete the circuit, fn practice 
the input grid-circuit terminals are con- 
nected in the circuit whose voltage is to 
he measured, and the current in the plate 
circuit is read otl the milliammeter, The 
voltage in the grid circuit can then lie de- 
termined by consulting the calibration 
chart of the tube voltmeter, 


Shielding of Neon-Tube Leads Improves 
Television Pick-Up 

The detector and amplifier circuits of a 
radio receiver used in television work are, 
in a measure, affected by the action of the 
neon tube used in the scanning section, 
Sometimes tilts seriously affects the clarity 
"and definition of the image frequencies 
impressed on the pick-up circuits. It has 
been found (hat, by shielding all the leads 
running directly to the neon tube and 
grounding such shielding, the pick-up 
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AMPb>Fl£ft TUBE 

-WW | K£t)N TUBE.— 
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- LEAP 


TUflE SHI El* 


iheJuiftTED witrti 


5Utl WMWBIP CABLE 


Above. Diagram Show? Position of Wire Shields ill 
Circuit; Below, Methods of Shielding Leads 


ing from the usual respectable speaker. 
I3y dexterou.- handling, the operator can 
almost play a tune by this means, some- 
what copying the radio nin-ie instrument 
played by waving the hands. Shrieks, 
groans, dog harks and other effects can 
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is considerably improved. The 
diagram indicates just where these 
leads are and how they are 
shielded. If the user can obtain 
small lead tubing and introduce 
the neon leads through it, an al- 
most perfect shielding can he ob- 
tained. Instead of this, a small 
steel-shielded cable can be used 
with almost as good results, al- 
though lead is to be preferred. 
Ground each and every bit of 
shielding as shown. 
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Broken Sockets in Power Packs 

Old U V -type v a c u u m -Tub e 
sockets are useful for replacing 
broken sockets in power packs, where 
rectifier tubes of the 280 or 283 -type arc 
used. A socket for this use need not be 
of the cushioned variety and one of the 
old-type sockets serves the purpose nicely, 

Sockets having metal tops are preferable eastern manufacturer. These include 
to the molded types, owing to the heat v the chassis frame and suspension hard- 
gen ei at ed by the rectifier tubes,— R, J. ware, control panel, terminal block, hat- 
Plaisted, Cleveland, Ohio. J^tery box and special speaker to be 

■ — — — j mounted behind dash. Five tubes are 

used, three 224 heater-type screen-grids, 


InStallarioji Diagram, Showing the Various Units and Cabled 
L On n pc t i OH £ of ihp New RdtcivCr for Autos 


Kit Makes Auto Receiver 

A series of newly desigi^d parts for 
i be construction of an automobile radio 
eceiver lias recently been announced by 


High Line Voltages Reduced 
for Standard A.C Sets n 



A step-down SO 
to 60-cycle trans- 
former is designed 
p art i cu la rly for 


c’tnd two 1 12- A. The tubes are arranged 
with filaments and heaters in series-par- 
so as to minimize the drain on the 
storage battery. The circuit has two 
ages of screen-grid r.f„ power detector 
. . screen -grid resistance-coupled a.f., and 

standard receiver^^ J]2-A power-output stage. 

to be exported to^ * a 

countries y \ n / / ■* (Jf- 
1 l.fr- vo I tw Photoelectric Ce 

current is not A n W et“ photoelectric, 

common. I h i^f^cdytic " cell is now available which con 
transformer is 

aid to hay e 


foreign 
w h e r e 


'ell of Rugged Construction 


*pho- 


fojvtic, 
bines the sensi- 
tiveness of the 
ga s 
rug- 


O 
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^ vucti u tu o r 
Tbe capacity— ' cc ]i am | t j le 


to n a v e a 

core loss of but 6 watts with a tempera- 
ture rise of less than 2tr l 

is 150 watts and the step-down range i»W e dness of the 
from 220 and 240 volts to 110 anti 12^CS 
volts. The above specifications make the 
transformer ideal for use in warmer cli- 
mates Tt comes complete with plug, cord ^ 
and hakelite receptacle, all ready for J 
mourning in the cabinet. 


flFnr further information on any radio 
construction article write to the radio de- 
partment' this service is free. 
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It is 

* said to be v e r y 
table and efficient 
(fiver the light-in- 
tensity ranges cm* 
^ ployed in sound- 
reproduction sys 
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terns. Its low impedance lends itself to 
the design of a practically distortionless 
reproduction circuit. 
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, „EIBER DISK'S 
■^1 OR V THICK 
DIAMETER 

BOLT 

VfltEE op ^*OiA DOWELS 

WIND OK THE Wlfit, UJING 
0 . 5 .C ABOUT IJMO TURNS 


FftiffN ENDS OF fljll 
TO WOOD 5 CftWS — 


Small Choke Coils Suitable for Modern Cir- 
cuits May Be Conveniently Mounted on Short 
Metal Brackets; Below, Screen- Door Siting 
Used to Take Up Antenna Strain; the Wire 
Loop i*revciu» the Antenna from Falling if the 
Spring Breaks 


Noisy Mierophonic Tubes Are Eesil) 
Located by Lightly Tapping Fact 
Tube While the Receiver Operates 


TO TUBE, 
FILAMENT 


AMMETER 


in smt ator 


POSITION FOR 
AMR RE AD I NO 
RAPID SHIFT OF 
SWITCH NECESSARY 
TO PREVENT tOQUNO 
OF THL FILAMENTS 


KOLTHETER 


HIQjH AMPERAGE 
SUPPLV 


Left, Many Experimenters Have Ruined Their Am- 
meters Trying to Connect Them in the Filament Cir- 
cuit at A.C. Sets; to Da This Safely, the Switch Shown 
Is Used, the Tubes Being First Allowed to Heat to 
Operating Point with the Switch Lever in Position 
“A" e Then Occasional Readings May Be Taken 


rYrrmrinr't 

T IIG-V. LINE f 


Right, Voltage-Divider Prin- 
ciple Applied to Battery-Op- 
erated Sets Equalizes Drain ; 
R? and R- At;e Graph it e-Path 
Variable Resistors, Either 
250.000 or SO 0.000 Ohms 


Left, a Pendant Switch and a Length of Lamp cord E r- 
tending from the Radio Receiver to the Telephone Poem 
a Time and Patience- Saving Device, As It Is Usually 
Necessary to Turn Q:T the Set Wiitn the Phone la in 
Use;. the Switch Is Merely in aeries with One Lead ol 
the A-Battery or in One Side of the A.C. Supply Line 
to the Set; Below, Taking A.C, Line-Voltage Pending with 
Meter Equipped with Test Prods e Partly Withdraw At- 
tachment Plug front Wall Socket as Shown 


u 

^ Pw 

l *1 



+ 


m 




.tONhlF.CTLQfcift 


Code- Practice Device* Utilising Line Hum 
Instead of Bu«er; Right, Healing A.C, Tube 
Filaments! a Full Minute before Testing 


BINDiMG post*; 

Ofili- mo-les -%,i 

SMALLER THAN 
TUBE. PfcQN&S 


SC,RtW H(JLE$ 
FOR MOUNTING 
SOCKET TO 
BAStfiOARO 


A Handy Layout fpr Charging 
Radio Batteries from a 1 10- Volt 
D, Cr Line; the Lamps Arc in 
Parallel and Connected in Se> i&t 
with One Side of the Supply 
Lin* and ih* Baltery, as Will Be 
Noted by Tracing One of the 
llO-VoIt Leads with the Large 
Switch Up; the Ammeter Is an 
Auto-Dash Type; Test and Mark 
Leads to Battery for Polarity 
before Connecting; if Ammeter 
Shows Discharge, Reverse Am- 
meter Leads; the Small Switch 
!& A Ewaya Opened for Safety 
When Charging, and Snap Switch 
Turned Oft" When Battery Cur- 
rem Is Going to Receiver 


WRAP S.IWALL WIR- 
AROUND PRONG 
CLOSE TO BAKELiTi 
AND &QLOELR 


WOODEN 

DOWEL 


BAK.ELITE 


BlfS WIRE 


SOLDER 


Above, Mourning Tubes with- 
out Using Spring -Clip Sockets; 
l he Leads Arc Soldered Di- 
rectly to the Ends of the 
Prongs; Below, Testing Type- 
522 Tubes for Plate Current 
with an Ordinary Tube Tester; 
a Tube- Base Plug and K^tra 
Socket Are Required ; Be Sure 
Filament Voltage Is 3.3 Volts 
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AMMETER 


SPM 
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SWITCH 


SNAP I 
SWITCH 


,3 f-EP. 

' CARBON 
I LAMPS 


fQ- AMP. 
p U5E 


BAlff ERV 


ATTACH cup to +4S VOLTS 
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of tliis magazine. — Ross 
J. Plaisted, Cleveland, 
Ohio, 


Extending the Life 
of B- Batteries 


COWM-j^ATDk Of 
FL43H£fl — 


LINL 


JTQ- -i MF&, 


« SMC. 


Modern B- batteries do 
not seem to cause noises 
when nearly exhausted, 
as did earlier types. At 
any rate this is the tact 
when they are quickly 
run down by a large set. 
In this condition they 
have it high resi s ta nee 
and cut down the volt- 
age but if' two of them are connected 
ml parallel fur each 45-volt unit, they can 
he used a* long as the voltage is high 
enough 1 operate the receiver. If sev- 
eral batteries in the same condition are 
available they may be connected in par- 
allel scries in obtain the high voltage. 


Method of Suppressing Interference 
Caused by Flashing Signs 

The method illustrated in the diagram 
will he found effective in reducing the dis- 
turbing interference front hashing signs, 
atul may be installed by the owner of the 
sign at small cost. The filter-type con- 
densers used must he rated for a working 
voltage in excess of 300 volts. The two 
condensers are connected in series across 
the line, as near the interfering device as 
possible, the middle connects on between 
the condensers being taken to ground as 
shown. A power-line filter between the 
a.c. receiver and the wall plug will still fur- 
ther reduce inter- 
ference of tins 
type, which is often 
picked up by the 
power lines and fed 
to the set, the power 
line acting as an 
antenna, A line 
filer that will suit 
this purpose was 
described an detail 
in the May issue 


TINFOIL FUSE 
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Tinfoil Fuse Protects Meter 

Meter* u-vA by radio experimenters arc 
rather expensive and should he protected 
with a suitable fuse in case a short occurs 
in the radio circuit. A mounting for this 
purpose may he made by drilling and tap- 
ping a short piece of bak elite rod from end 
to end and screwing it. on one of the meter 
binding posts as shown. A threaded brass 
rod. with suitable nuts and washers, pro- 
vides the insulated circuit terminal at the 
opposite end of the bakelite rod. .'V nar- 
row strip of tinfoil, cut as shown in Fig. 
2, is then placed on l he outside of the in- 
sulated section and held in position by 
screwing the nuts tight against it at both 
ends, to provide a good electrical connec- 
tion. The foil fuse should he cut as nar- 
row as possible 
without blowing 
out on a normal 
load. If bakclite 
rod is not avail- 
able, a wo o d e n 
dowel may he used, 
provided it is first 
boiled in paraffin to 
remove all trace of 
moisture. — R, J, 
Williams. Chicago* 





T TQYV would yim like In increase the 
^ ^ volume of your present magnetic 
speaker Many radio fans who cannot 
afford a dynamic speaker will appreciate 
i he results obtained from their old speaker 
with the addition of two field coils. 

Magnetic speakers of the popular types 
have a large permanent magnet tn fur- 
nish the this. As the clearance between 
The magnet and the speaker coil is at lea -t 
I F - j in,, there will be plenty of room to 
mourn the field coils, which are wound on 
the magnet legs. 

'['he coils, wound with No, 20 gauge 
«,c.e> enameled wire, require 350 turns on 
each magnet leg to permit operation on 
three dry cells. 

The best wav to build the coils is a-- fol- 
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Above. Checking Field- Co it Polarity in Respctl to Magnet 

Construction Details 


Removing Magnet from Cone- Speaker Assembly 

lows: Make a cardboard form, as shown 
in the sketch, holding the core form and 
the ends together with gummed paper. 
After the form is completed, slip it over 
a small block of wood, that fits snugly in 
the core opening, and 
into the end of the block 
pound a nail which is 
clamped in the jaws of a 
hand drill, to permit fast 
winding of the coil. 

After the coils are 
made . th ev s h o u l d be 
painted with black as- 
phalt um paint and al- 
lowed to dry overnight, 
then placed on the mag- 
net legs. Then you are 
ready to connect them. 
Gel a small Compass 
and hold it near one of 
the magnet poles. If this 
is the "bT'-poIe of the 
f I magnet, naturally the 

* — ‘"S '-pole of the compass 

needle will be attracted 
to it, and the needle will 
rest in this position. Now 
connect this single coil 
to the battery. Tf the 
needle retains its posi- 
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tioti, then the current flow through the 
coil is correct. If, however, the needle 
js kicked away when the current is applied, 
this means that the flux of the coil is op- 
posing that of the magnet pole, and the 
battery connections should be reversed. 
Mark the coil leads positive and negative. 
Now move the compass to tile other pole 
of the magnet, repeal the polarity test 
and mark the leads from this coil. The 


two coils are then connected in series, 
positive to negative, so that the current 
flow through them will he in the same di- 
rection as when they were tested, and the 
coil field will assist the magnet held. 

Many speaker units that have been dis- 
carded, due to poor magnets, can be re- 
stored to normal operation by using the 
foregoing method, and your present 
speaker can be increased in volume. 


Checking Service Voltmeters 


High-resistance voltmeters employing 
multipliers arc now common and, when 




new, are usually accurate. This, how- 
ever, is not always a permanent condition 
and the meters therefore should be 
checked at intervals with a standard in- 
strument. The writer has had some ex- 
perience with a number of good meters 
that were equipped with multipliers made 
of coated glass, contact being made to the 
resistant material through metal bands. 
After a time in service or lying on the 


shelf, the meters were found to be from 
JO to 200 volts out of line on a 500- volt 
scale. The instrument was labeled 1,000 
ohms per volt, the resistance of the in- 
strument with the multiplier being 1,000 
times 500 volts, a total of 500,000 ohms. 
Removing the old resistor, which was 
tagged 490,000 ohtns, a 500,0tK)-ohm 1-watt 
carbon resistor was substituted for it. In 
this case, the resistor selected gave a read- 
ing slightly higher than standard. The 
meter was connected to the output of a 
E-eliminator in parallel with one of known 
accuracy, and the carbon was then bled, 
as shown in Fig + 1, until both meters read 
alike. This is an easy way to make a re- 
sistance fit a particular case, A double- 
scale meter of good make was purchased 
from a salvage house; this meter was ac- 
companied by an external resistor for the 
high- range scale of 250 volts, but none 
for the low-range scale. With this ma- 
terial to start with, a very handy instru- 
ment was assembled as shown in Fig. 2, 
Enough wire was unwound from a bob- 
bin-type resistor, salvaged from an old 
electrolytic R-eliminaror, to give a read- 
ing of 4V 2 volts on the second scale when 
connected in series with the meter and a 
4^2 -volt C- battery. This length of wire 
was doubled to make a non inductive 
winding when wound on a small wooden 
spool, as shown in the sketch. The meter 
was mounted on a rubber panel and in- 
stalled in an old leather-covered camera 
box. Four binding posts were provided, 
and, with a C-battery in the case, conti- 
nuity tests as well as high and low read- 
ings could be made merely by switching 
the test leads, — Edwin JL Bachman, Ful- 
lerton, Pa. 


([Defective rectifying tubes cause distor- 
tion and weak signals. 



Garage Doors Opened from Car 


By GEO, M, HURD 



Il f QST of li ^ object to getting out of our 
1 A cars in order to open the doors of 
the garage, especially in bad weather, and 
(lie drawings show how this can he 
avoided. The mechanism is simple, and 
can he made and attached to the doors 
by anyone handy with tools. Two forms 
of the device are shown, the opening 
mechanism in both being the 
same. The second one shown is 
l lie simpler of the two, since all 
that is necessary to operate the 
device is a ptili nil a rope attached 
to a post placed at a convenient 
position beside the driveway, The 


crated mechanism, in which the doors 
are opened by turning a key switch on 
the post. The use of a key switch makes 
the garage just as secure, when closed, as 
it is with a lock on the door. 

As shown in the detail drawing, the left- 
hand door is fitted at the top with a well- 
braced bracket of 1-in, angle iron, 3 ft. 


Citing Out -of tbs Car in 
Bad Weather to Open the 
Garage Doors Is Avoided 
by Means of the Simplu 
Automatic Door Opecaei 
Described in This Article 


KEt Switch — _ 

Post 


WOODED 
pivot- 


l atch 

tettXOfl 5 twin r. 


disadvantage of this, 
however, is that anyone 
can open the doors, and, 
while this is all right in 
the country, it is not ad- 
visable in the city. 'Fite 
first drawing, therefore, 
shows an electrically op- 
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long. To the outer end of thus is pivoted 
another angle, running over to a flat-iron 
link on the right-hand door. This angle 
is 5 fL 3 in, between holes for an S- ft- 
opening;. For larger openings, add 1 ft* to 


-,V£ 


the length between hales for each foot ad- 
ditional opening. The link is made of two 
pieces of ]A by I -in. flat iron, 3 in. between 
holes, pivoted at the door end to an angle 
iron on the door. From the L-end of the 
3Tt. bracket, 10-ft. of j4-in. rope is run to 
a pulley on the right-hand door jamb, and 
fitted with a counterweight sufficient to 
open the doors when released. The doors 
are held closed bv means of an ordinary 
spring garage-door holt, fastened to the 
top member of the frame and socketed 
on the right-hand door. When this catch 
is released, both doors swing out. A 
stake is driven in the ground at the open 
position of the fight-hand door, and a 
spring catch is fitted to the bottom of this 
door, latching on the post, This door ar- 
rives at the open position first and the 
catch holds it, while the other door com- 
pletes its travel. To close, the right-hand 


door is released and swung in. This closes 
both doors, the left-hand one shutting 
first. 

For the electrical mechanism, a wooden 
bar, 1 by 1 l A in. by 4 ft. 9 in. long, is piv* 
oted to the top of the frame as shown, 
the pivot being 12 in. to the left of the 
bolt The end of the bolt is connected to 
the bar by a piece of cable. An old Ford 
starting motor is mounted above the bar, 
on the wall, about 9 in. from t lie outer 
end of the bar. and a piece of cable is run 
from the bar, wrapped around the end of 
the motor shaft, and fastened, so that, 
when the motor runs, the cable winds 
around the shaft, lifting the bar and with 
it the holt. A spring returns the bar, and 
with it the starter armature, to position. 
The battery can he mounted in any con- 
venient position, and the motor may be 
wired either through the door holt, thus 
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automatically breaking the circuit as soon 
as the bait is withdrawn, or else wired di- 
rect to the switch ; battery, motor and 
switch all being in scries. In the latter 
case, the key switch must be turned off 
as soon as the do nr opens, hut it is the 
preferable system, since a poor contact 
might be made at times through the door 
holt, causing arching and burning, A con- 
current motor might he used, provided 
the starting load would not he sufficient 
to blow the fuses, and this might he offset 
by gearing the motor. The switch on the 
post should he of a standard type for out- 
door use, and should he housed in a 
weatherproof bos. 

Where there is no necessity for locking 
the operating mechanism, it consists sim- 
ply of a rope run from the end of the bolt, 
through a hole in the garage and out to 
the post, where it is run over a pulley and 
down to a convenient height for the driver 
of the car to reach. 


Clothesline Holders for the Basement 

Attached to the joists of the basement 
so that they can he swung out of the way 
when not needed, the clothesline hangers 
illustrated have been found highly con- 
venient, They consist merely of 1-in. 
■ 

boards of suitable length fastened to the 
joists with one nail A notch is sawed 
near the lower end of each holder to take 
the line. Knots tied in the rope near the 
end holders keep tlie line taut. — William 
B, l oon, Philadelphia, Pa, 



Clothesline Holder* in Bliement Can He Swung 
Out sf the Way When Not in Use 



Toy Man Rolls Uphill 

Apparently defying the laws of gravity, 
this amusing toy man seems to roll uphill 
The toy consists of two cones, made of 
metal or wood and mounted on a suitable 
pin with their bases toward each other, 
but separated by a gap, A piece of flat 
stock is drilled and placed between the 
cones on the pin, this being a free-run- 
ning fit. The upper end of the Hat stock 
carries a figure of a man, cut out of thin 
metal wood or cardboard, while the lower 
end is weighted down to hold the figure 
upright. Two straight sticks are placed 
on a table with the ends diverging, the 
spread ends being set on a black as in- 
dicated, As the double cone is placed on 
the lower end of ihe track, it will immedi- 
ately roll to the higher end. The speed 
of travel is governed bv the angle of the 
cones, a 90° cone moving faster than one 
of hO D . A 90° cone, 3 in, in diameter, will 
climb a track elevated about £4 in, on a 
15-tn. track. Although the cones seem 
to travel uphill, close, observation shows 
that they are realty rolling downhill 


Salt Shaker for the Camper 

The usual salt and pepper shakers can- 
not be carried conveniently in a camping 
outfit- It is, therefore, much better to 
use the small containers in which pepper 
and other spices are sold, as they can be 
closed tightly. — Harold E. Benson, Den- 
ver, Colo. 
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'T'HK MAN or boy who attempts to use 
A an old motorcycle engine in building 
a cycle car is always con fronted with the 
problem of final drive. Placing the en- 
gine under the hood to imitate the big 
automobiles involves complications and 
expense* and results are not always satis- 
factory. In the first place, there must be 
a very long chain* or series of chains, run- 
ning from engine to bach axle, and* sec j 
ondiv, a solid axle, with a sprocket be- 
tween the wheels arid split bearings, must 
be used. This last has many disadvan- 
tages* For one thing* the body must be 
high to clear the drive chain* and* since 


the car has no differential, one wheel or 
the other must skid on rounding corners* 
even with an exceptionally narrow tread. 

All of these difficulties are eliminated 
by building a single- wheel side drive, as 
illustrated herein. Its .principal objection 
is that it doesn’t look Jike the standard 
automobiles, but that, experience has 
proved, a minor point, and it does away 
with nearly all the machine work de- 
manded by other types* 

Another thing; having the motor at the 
stele mak es it accessible to the driver even 
while under way and keeps it much cooler 
than under a hood, even with screen 
panels. As most of the motors used for 
this purpose have seen a lot of service, 
they demand a good deal of adjusting, 
and accessibility at all times is an im- 
portant feature. 

■ All the "machine” work re- 
quired tor the little car shown 
here was done with a hacksaw 
and drill, with the exception of 
welding and bolting a heavy-duty 
bicycle sprocket to one rear 
wheel. Incidentally, these wheels 
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already had been in use 
tor over a year on a cycle 
car driven by a motor- 
w heel. 

Note that the motor 
and transmission are sup- 
ported on two parallel 
sections of %-lm iron 
pipe. This particular mo- 
tor is a very early model 
(Indian). and as several 
thousand were produced, 
it is probable others can he obtained for 
a very reasonable figure. The origin ah 
together with transmission, chain, etc,, 
was purchased by the writer for $5. It 
was in excellent running order. Other 
types of motors require different mount- 
ings. of course, but a similar mourning 
can easily he adapted la them. A sugges- 
tion is given in the final drawings. 

Having your motor— and in thi’. con- 
nection select one ol the lighter types, for 
there i> plenty of power in a small one — 
begin with the main frame or chassis, 
making allowance for the style of motor 
mounting required. General outlines of 
the chassis arrangement are given in Figs. 

1 and 2. 

Substantial framing should be used, 
the original having been built of 2 by 3- 
111 . stuff throughout. Net 
ir.es lor these in finished. garriagf. ft 


or surfaced, Oregon pine, are 1^4 by 2yl 
in, The main frame is 14 in. wide and 6 U. 
long. The 5-1 1. wheelbase permits turning 
on a short radius, provided the tread is 
at least 26 in. Bolt the frame members 
and motor supports together with r ?ic-tn. 
carriage hulls, the nuts being on the bot- 
tom, except on the front crossmember, 
where they should he on top so that the 
front axle can turn. 

Steel axles are set in grooves in the 
wood axles, and held in place with iron 
tie-plates screwed down over them, as 
shown in Figs, 4 and 5, The front axle 
is offset, to allow room for the king bolt. 
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Note that there Is a 2 by 2-in, wood brace 
between the motor support and the rear 
axle on the left side. This is important, 
as there is considerable load here. The sup- 
port is bolted to the axle to further brace 
the steel axle against strain, 


Fig. 4 
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In the matter of wheels and axles, it" 
you have any choice, select the largest 
and strongest 
coaster w h e e 1 s 
available, disk-type 
preferred. In our 
car, we used ll-in, 
wheels with a j/j-in, 
steel axle and roller 
bearings. This has 
proved strong 
enough under load, 
but larger axles 
would be better, A 
14-in, wheel with a 
%-\u. axle would 
be ideal for tills 
purpose. 

The steering-gear, 

Fig. 3, is of the 
simplest type. A 
secondhand wheel and shaft can he 
purchased from an auto-wrecking yard 
for a small sum. Cut the shaft to about 
36 in. in length and make a wooden drum 
for the steering cord. If no lathe is avail- 
able, carve the drum from a block of white 
pine. It should be 3 in. in diameter, 6 in. 
long, and as true as possible with the 
shaft. Secure it with a long pin in a hole 
drilled through the shaft. 


Build tip the dashboard anti dummy ra- 
diator (Fig. 6) from ^kf-in. material and 

brace them a a 
shown. The assem- 
bly is bolted to Cl- 
ear frame as shown 
in the drawing. The 
front end of the 
steering post is set 
in a hole bored in 
the forward cross- 
member of the hood 
assembly, A cotter 
pin through the 
shaft, and a washer, 
prevent it from pull- 
ing out the dash. 

In locating the 
pulleys to carry the 
steering cord, place 
one ahead of the 
other so that the cord will not climb on 
the drum. There should be at least five 
turns of the cord on the drum, secured 
by a staple on the middle turn. Note that 
the cords are crossed below the drum to 
cause the car to turn in the right direc- 
tion, A good grade of sash cord should 
be used, as ordinary rope stretches too 
much under toad. See that the cord does 
not rub on sharp corners of 
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the fra trie. It may be neces- 
sary to shave away some of 
the wood to prevent this. 

The steering ends of the cord 
are passed through boles 
bored in the axle, wound 
around two or three times 
and fastened with staples. 

Having installed axles and 
wheels, locate the motor, and 
make some provision for 
tightening the drive chain. 

In our car, this is done sim- 
ply by moving the transmis- 
sion and motor forward on 
the parallel bars, hut other 
engines may require a differ- 
ent arrangement. It may be necessary to 
chip away places in the wood frame mem- 
ber to allow for protruding nuts, carbu- 
retor. etc,, but do not cut out enough ma- 
terial to weaken the frame. It is better 
to raise the motor or set it out farther. 

Next build the brake assembly. Fig, 4. 
This is a very simple but efficient type 
and has been used by the writer on a 
tong series of small cars and coasters. It 
consists of a single brake beam oper- 
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ated by a foot lever 
through a wire cable. A 
tension spring holds the 
b e a m a w ay f r o m the 
wheels when not in use, 
and pieces of rubber hose 
are nailed to the ends for 
brake shoes. 

Make the boot! of a 
sheet of galvanized iron 
wtth wood strips nailed 
along the bottom edge, 
A radiator cap Is bolted to the metal hood. 
Slots should he cut in the wood strips so 
that a wire hook in the side frame can be 
slipper! up and given a quarter turn to 
hold the hood in place. 

Controls must be adapted to the par- 
ticular mode! of engine used. In our 
ca>e. the original levers and pedals were 
used, with the exception of the acceb 
eraton For the latter a pedal was made, 
as shown in Fig, 7 , to connect with the 
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carburetor through a wire cable, the ten- ply is that it reduces the lire hazard, 

sion spring on the carburetor keeping the which, however, is very slight, since the 
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throttle closed until the pedal is pressed 
down. The original gear-shift lever was 
cut down to about 8 in, long, and adapted 
to the car through the original tie- rod, 
which was sawed off to suit. The double- 
acting clutch pedal was also installed, al- 
most without any alteration. These con- 
trols are placed conveniently so that the 
pilot has at least one hand free at all times 
for steering. The kick starter is left oil 
the transmission intact. 

Thus the mechanism is complete, with 
gas accelerator, gear-shift lever, dutch 
and brake as on a big car. Footboards are 
built around these controls, requiring 
considerable fitting but making a very 
neat job. Screws arc used so that the en- 
tire floor can he removed quickly for in- 
spection of any chassis parts, The driver 
sits on a cushion laid directly on the floor; 
the passenger has a raised seat, about 4 
in. higher, behind the driver. One of the 
passenger's feet rests on a sort of shelf 
or guard built over the chain, the other 
on an extension of a motor-support frame 
member Tools are carried in a box un- 
der the passenger’s seat. 

A salad-oil can, with screw cap, is used 
on our cycle car for gasoline fuel, It 
holds only about pt., but this is enough 
for four or five miles at a filling and that, 
is as far as parents care to have thei 
young pilot travel at a time. 

Another advantage of the small fuel s 


tank is isolated under the hood, and the 
shut-off valve instantly accessible with- 
out lifting the hood. For the crankcase 
oiler, a bright new copper oilcan from 
the ten-cent store is used. The bottom 
is cut out with a can opener, and it is then 
suspended on the dash with the spout 
soldered into a small copper feed pipe. 
A shut-off valve regulates the oil supply 
in proportion to the speed o£ the engine. 

This design of cycle car has proved re- 
markably compact, solid and free from vi- 
bration. With its low gear-ratio it pulls 
up surprising grades without slacking 
speed ; ill fact, it has frequently towed 
two coaster wagons, each with two pas- 
sengers, besides driver and one passen- 
ger on the car. 

The total expense, excepting labor, but 
including motor, transmission and all fit- 
tings was approximately $15. 'This in- 
cludes secondhand wheels valued at $1 
each. Paint is also included in this fig- 
ure. A striking job was made with an 
Indian-yellow chassis, light-green hood 
with aluminum-paint trimmings, and wal- 
nut stain on the floorboards. The wheels 
were left in their original orange. 

With any small air-cooled motor be- 
tween l and 4 hp., this little car can easily 
be duplicated. You may be assured it 
will not run into any great expense, nor 
you encounter any serious construc- 
probEenijL Speed depends largely 
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upon the size of the drivewheeh hut as 
the original is geared, fifteen miles an 
hour provides plenty of thrills and at the 
same time is a safe rate on on tty mg 
streets. 


Keeping Dirty Rain Water Out 
of the Cistern 

In order to keep the first wash of rain 
water* which is usually quite dirty, owing 
to Lho accumulation of dust in the gutters, 
out of the cistern* the arrangement illus- 
trated has been found highly satisfactory. 
It consists merely of an inverted V- fitting 
equipped with a valve to divert the water 
in either direction. A length of heavy 
cord is tied to the handle of the valve, 
then run through a pulley and over to a 
stake driven into the ground so that a 
pail, slipped over the cord, can be hung 
directly under the open end of the fitting 
as indicated, the other end being con- 
nected to the pipe which runs to the cis- 
tern, The valve 
is pulled over 
so that the first 
wash will be di- 
verted into the 
pail, which, 
when filled, 
pulls the valve 
over in tile 
other direction 
automatically, 
and the clean 
water is run to 
the cistern. — R, 
L. St ar zl , Le- 
Mars, Iowa* 


Oars for Ship Models 

The making of wooden oars for ship 
models being a slow and tedious task, I 
decided to try bamboo and found that the 
oars could be made in one- fourth of the 
lime previously required* In addition to 
being easier to make, bamboo oars arc 
also stronger than tho^e made of wood. — 
Theo. Michnik, Chicago, III. 


CA large safety pin makes a convenient 
holder for metal street-car tokens; a 
dozen of them will go on the pin and they 
can easily be removed as needed. 



Paper Bag Tied over MqiJth q£ Pood Grander Catches 
the Crumbs 


Bag on Food Grinder Catches Crumbs 

When grinding bread, crackers and sim- 
ilar kinds of food, which make crumbs, it 
is a good idea to tie an ordinary paper 
hag over the mouth of the food grinder 
as shown. The crumbs will be caught in 
the bag, which prevents getting the table 
messy, I always use this method and find 
it a great convenience* — Mrs* J, C. Rein- 
hard, Manhattan Beach, Calif. 


Cushion for Driver Insures Comfort 

When two persons drive the same car, 
one may desire to use a cushion but the 
other not. which is sometimes rather in- 
convenient for l he former as he usually 
finds the cush- 
ion somewhere 
o 11 the back 
seat, A goo d 
m e t h o d of 
keeping the 
cushion at 
hand is shown 
in the drawing. 

It is fastened 
to a short cloth 
strap* one end 
of which is 
tacked to the seat. When the cushion is 
not wanted* it is merely thrown behind 
l he seat. 
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at the t qtiQji of the trigger and, 
a little practice, can be made to 
he bull's-eye every time, 
le bow itself is made of (Jsagg* 
gY Secure a piece f cut down to 
C long, and then shave it: until it 
is 2 in. wide. 3 in. thick 
at the center and 1J4 hi, 
thick. Then place it In a 
vise and trim down eare- 
fully as in the drawings 
H and Fig. 1. 

Build a wood -st earning 
box. Fig. 2, long enough 
to take the straight bow, 
M with a 1 -in* hole in one 
end to let in steam from 
a kettle. After steaming 
for several hours, the 
how is limp and may be 
allowed to dry on a hoard 


L^EW outdoor sports 
A can equal archery 
for pure fun and skill. 
The twang of the string 
and "p1unk tT of the ar- 
row reaching its mark, 
whether that mark be a 
target or tight game, 
have r brand of music 
all their own. But take 
your bow and arrows 
into the workshop, add 
a gunstock, automatic 
trigger and arrow guide, 
and you have a weapon 
that will open the eyes 
of other sportsmen. It 
can be held in any posi- 
tion while shooting, 
speeds the arrow on its 
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fitted with forming pegs, Fig, 4, m<ule of 
pieces of broom handle. This will make 
it take on the reflex shape according to 
the curve shown in the drawing. 

The stock, of any good hardwood, is 
next cut out on a bandsaw. Black walnut 
was used for the stock illustrated, but 
birch, maple or oak are 
equally satisfactory. The 
stock is 41 in. long; 25 
in. from the end drill a 
hole as in Fig, 3. which 4H 
is then squared out tor M 
the trigger mechanism. M 
An arrow guide, trough- 
shaped, is cut out from 
this hole to the end of M 

the stock by means of a 
gouge, as indicated at the 
right, Fag, 4. 

The trigger mechanism 
consists of three parts, 
the trigger, spring and 
string catch* and may he 
filed from brass to the 
shape shown in Fig. 5, 
or wood patterns may he 
cut with a knife from 

'ft wood and taken to a 
brass foundry. The parts , * 


are pivoted in place in 
i he hole in the stock with 
steel crosspins driven 
through the wood. 

In the underside of the 
stock* I in. from the 
“muzzle'* end. drill a 14- 
in. hole, three-quarters 
of the way through, and 
into this drill a holt hole 
from the muzzle end of 
the stock. The bow can 
then be fastened to the 
stock with a 54 bv 2j4- 
in. stovebolt and washer, 
the nut being introduced 
as in Fig, 6. 

The "nocks,” Fig. 7. 
which are slots in the 
bow ends to engage the 
string, may be carved di- 
rectly in the wood, if de- 
sired. A more finished 
appearance is given 
by attaching hone 
nocks. These are filed 
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down from pieces of cow- 
horn to the shape shown 
in Fig. 11. They may be 
polished with pumice and 
fitted tightly to the bow 
ends by friction. Waxed 
Irish-linen cord is used 
for the string, braided 
from three strands, as in 
Fig, 9. 

The arrows arc 28 in. 
long and made of birch 
doweling, he points are 
trimmed down to take an 
empty cartridge shell, 

Fig. 14. which is dented 
in the side with a punch 
to make it hold securely. 

Turkey feathers are split 
with a razor blade and 
trimmed for feathering, 
which may be done with a clamp like the 
one illustrated in Fig. 12, or with a home- 
made wood vise. Use a good waterproof 
glue, and the feathers will hold securely. 
They may be dyed any color desired be- 
fore attaching. 

A convenient quiver or carrying case 
{ Fig 8 j can be made from a piece of cow- 
hide, 22 in. long by 9 in, wide, joined with 
thongs of the same material on the side 
and having as a bottom a round wood 
disk tacked in place. 

Figure 10 shows the arrow in position 
on the bow ready for a pull of the trigger. 
To hold the arrows securely on the stock 
while shooting, flatten the ends of two 
short pieces of brass rod, bend them over 
and insert in the end of the stock, as 
shown in Fig. 13. They should barely 
touch the arrow and are positioned so as 
to allow the feathers to pass freely. 

After stringing up the bow. Fig. 16, you 
are ready to try it for strength. With 
infinite caution gradually bring the string 
up to the trigger catch, as m Fig. 15. On 
the pull necessary depends the strength of 
the gun, and i lie bending of the bow must 
be done gradually in order to " H break it in" 
without splintering. If found too stiff, it 
should be shaved down gradually, trying 
it each time. When at last the bow is of 
the right strength (anti it should give stiff 
resistance), an arrow may be inserted for 
ii trial. Such is the speed of the bow gun 
that the pulling of the trigger and arrow 


striking the target, appear simultaneous. 
Never pull the trigger without an arrow 
in the gun, as the string will snap in two. 
The bow gun may now be finished by 
staining the stock and varnishing both 
stock and bow. A suitable target is made 
from hay or straw board with cords and 
covered with white oilcloth on which the 
bull's-eye is painted. 

In shooting the bow gum it is not diffi- 
cult to secure perfect aim every time, ami 
with considerable practice one learns to 
allow for "windage," that is. the strength 
of the wind throwing the arrow off its 
course. This is much less than with the 
ordinary how and arrow, however, as the 
bow gun is tremendously powerful, and, 
due to its speed, the arrow is less affected 
by wind and gravity than otherwise. 

The usual precautions should be ob- 
served while on “shoots,"’ The gun is per- 
fectly harmless without ati arrow in it, so 
the arrow should never be inserted until 
each shot. Practically any kind of small 
or large game may he hunted and, because 
of the accuracy with which the gun sends 
the arrow on its way, misses will be found 
tew and far between. 


CA short chalk line, held taut with both 
bands over a glass or metal surface in 
which it is impossible to drive a nail or 
tack, can be snapped easily by the teeth, 
if a short length of string is attached to 
the center of the line. 




WALL- 
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IT ! J \S been ;i long 
1 time since we had 
anything in our neigh- 
borhood that created 
so much excitement 
as this mechanical shooting gallery* Liny, 
with air ri lies came bv the dozen, and de- 
livery service was temporarily suspended, 
as milkmen* icemen ami butchers' boys 
tarried to test their marks man ship. Even 
little lads of five and six became so expert 
with practice that nearly every shot 
knocked over a moving target, and we 
had to limit the shots per customer so 
that all could have a turn. 

Construction is comparatively simple if 
you have a small motor and a few pulleys 
and shafts from a standard toy-con- 
structor set* The motor used in the orig- 
inal cost only $L25 and had already seen 
considerable service in other toys. Built 
according to these plans, a duplicate 




should Iasi as long as the machinery hotels 
out, and the only replacements necessary 
wall he new tin figures as the old ones be- 
come battered in service* 

The amateur marksman will have plenty 
of opportunity to try out his aim with the 
moving rabbit, squirrel, deer and duck, 
and the bobbing clown* In the center of 
the circular target is a hell for the bulTs- 
eve, while the row of small disks along 
the front provide several sizes of sta- 
tionary targets* 

The mechanism is arranged to stop the 
machinery when a tin animal is knocked 
over, and an electric bell rings when the 
clown is dropped* A hand lever is pro- 
vided at the side to Set up the small sta- 
tionary disk targets, Tough woodboard 
is used for the front wall and backstops 
behind the apertures, amply protecting 
the tender, as BB-shot cannot penetrate it. 

Make the entire framework, as shown 
in the perspective, of about by 3-in* 
stuff, or any similar material you have on 
hand. A single sheet of woodbnard, which 
comes in standard sizes of 4 by 6 ft., is 
used for the front face or wall. This runs 
from 4 x /i to 7 cents per sq. ft. Do not cut 
the windows or apertures for the animals 
and clown, until they have been properly 
located after the mechanism is set up* 
However, by following the dimensions 
given, they will come about as shown in 
the front -elevation drawing. They are 
out by boring four holes at the corners and 
cutting through with a keyhole saw. Card- 
board frames are glued to the woodboard 
and can be replaced when necessary. 


Assemble the motor and driving mech- 
anism on a flat board, which later is lo- 
cated properly on the framework and 
screwed to it. Although any small motor 
will do, the photos illustrate the type used 
in the original. This receives its power 
from a lighting circuit through a trans- 
former, or from a storage battery or dry 
cells. Do not use over 4 to 6 volts, if an 
electric hell is to be incorporated. 

Note the motor-speed reduction through 

two sets of pulleys and belts and a worm 
and wo rm gear. The animals should travel 
at from 20 to 25 r.p.m* at first* As the 
marksmanship of your customers im- 
proves, the targets can be speeded up. It 
is not necessary to follow the exact assem- 
bly shown if you can arrive at the required 
speed reduction by any other arrangement. 

You will note that the four tin animals 
arc supported on the arms of a wood 
spider, 24 in. in diameter, which is rein- 
forced by a cardboard disk. This spider 
is built up on two pieces about l-in.-sq. 
section and halved together at the hub so 


319 


m 


V O F V L A R M E C H A K I C S 


the surfaces wilt he flush. A tin contact 
ring or commutator, concentric with the 
hub, about 4 in, in diameter and Y in. wide, 
is nailed to the spider, with a springy tin 
strip, or brush, in permanent contact with 
it. When an animal is knocked over, a 
contact is made width shorts the trans- 
former. stopping the motor until like gal- 
lery tender sets the animal up again. The 
tin ring is easily cut from a sheet by first 
cutting i lie outside perimeter, then cutting 
through diagonally to remove the inside 
portion. 

The drawings illustrate I he details of the 
animal supports and the manner in which 
they drop down and form the electrical 
contact. Insulated wires, from animal 
support to hub, are secured to the spider 
arms in the manner illustrated. The bob- 
bing" clown is supported by a simitar de- 
vice, so that, when he is knocked over, an 
electrical contact is also formed which, 
however, rings the electric belt instead 
of stopping the motor. 

Make the rocker arm for the clown of 
cedar, white pine or other light wood, and 
after clown and wiring are installed, coun- 
terbalance it evenly by means of a wood 
block or weight at the other end. so that 
it will operate with the minimum of power, 
ft is actuated by a crank arm to which is 
attached a link, as shown. A large-diam- 
eter pulley at the outer end of the crank- 
shaft is driven by a small pulley and belt. 
Arranged according to the diagram, this 
will be a quarter-turn drive, hut it runs 
very nicely. The wires on the rocker arm 
should lead off near the axis so as to im- 
pede action as little as possible. The lo- 
cation of t he electric bell is shown in the 
photograph. 

The small disk targets, ranged along a 
hoard in front, are each cut in one piece, 
hinged back of the board, as shown in 
the detail sketch. A single stout wire, fas- 
tened with staples to the blocks between 
the targets, ser\es as hinge pin for all, and 
the targets are returned to position simply 
by lifting the lever at the side* 

Although the animal targets in the orig- 
inal of these drawings remained upright 
through tlte entire revolution, until shot 
down, as a precaution two cardboard disk 
wheels were installed at the right and left 
of the large spider to push the animals 
back into place hi case they were knocked 


over by accident. A wood hub glued to 
The pasteboard prevents these disks, from 
wabbling on their nail spindles. 

It is much easier to cut the animals 
from tin than one might think, provided 
a good pair of snips are available. First 
lay out the outlines on cardboard, marked 
into YjA n. squares as shown, and cut out 
with scissors. Fairly heavy white paste- 
board should be used. These can then be 
used as patterns for marking the outlines 
in tin* Fach animal and clown should 
have the pasteboard duplicate cemented 
to the front side, as this prevents the tin 
back from becoming unnecessarily bat- 
tered. Ambroid is better than glue for 
the purpose. After the pasteboard fac- 
ings are pretty well shot up, they can 
easily be replaced. A flat tin socket is sol- 
dered to the back of each animal, slipped 
over the support, and the end of the latter 
bent over* Thus the targets are easily 
re moved . 

Oil all hearings, particularly the worm 
and worm gear, and see that all moving 
parts operate freely.. In proper condition, 
the little motor recommended will run the 
entire mechanism without overloading. 
A good location for the gallery is Just in 
front f?f the garage doors, where the ga- 
rage lighting circuit is available. Also, 
the doors provide a good backstop for any 
wild shots that miss the target completely , 

Of course only RR-sliot and air rifles 
should be used, though the gallery could 
he adapted to ,22-caliber ritles by making 
the front wall bullet-proof and cutting the 
figures from sheet steel — a job for special 
equipment. Better stick to the air rifles; 
they are safe, and quite as exciting as the 
others. 

About 24 ft. from the front of the target, 
place a table or counter so that patrons 
will be obliged to stand back of it in firing. 
Such a counter also serves as a rest for the 
guns, cash box and ammunition. This 
distance makes it plenty sporting enough 
with air rifles and can be increased as 
marksmanship improves. When the writer 
first set up the gallery in bis back yard, 
some of the patrons could scarcely hit 
even the gallery, but after an hour or so 
of practice the moving targets were drop- 
ping at almost every crack. 

By charging a reasonable tee for a cer- 
tain number of shots, quite a little pocket 
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The more porous the floor, the less water 
is necessary. Before applying this mix- 
ture, the floor must be thoroughly cleaned 
with a scrubbing brush and clean water. 
As soon as the floor is dry, the solution is 
evenly applied over the surface with a 
whitewash brush „ When dry, the floor 
is again washed with clean water and a 
mop, and after this, another application 
of sodium silicate is given as before. A 
third coat is given the floor in the same 
manner. It is better, however, to p/event 
concrete floors from dusting by laying 
them correctly than to apply remedies 
later. A dusty concrete floor is caused 
by using too lean a mixture in making it, 
by using too little water in the mixture, 
by too much troweling of the surface or 
by permitting the surface to dry out tno 


money can he made, and you may be 
sure your shooting gallery is going to 

he headquarters for all the neighbor- 
hood youngsters until something more 
exciting bobs up. 


Remedies for Dusting Concrete Floors 

Boiled linseed oil and a sodium-silicate 
f' water glass) solution are two simple rem- 
edies that can be used* at small expense 
and without much trouble and time, to 
prevent the dusting of concrete floors. 
The linseed oil is applied in one or two 
coats* It penetrates the concrete and 
lends (o bind the loose particles together. 
It also prevents water or other fluids 
from being absorbed. Che sodium-silicate 
solution lias been successfully used in 
many instances. The preparation con- 
sists of one part of 40° Ban me sodium 
silicate mixed in 3 or 4 parts of water. 
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quickly, For the best kind of floor, use a 
mixture consisting of 1 part cement. 3 
parts sand, 4 parts pebbles or broken stone 
and enough water to make a '“quaky" 
mixture. After laying the floor, trowel 
the surface just enough to smooth it. If 
the water stands on top. do not use either 
sand or cement to dry it up, but allow it 
to evaporate. The floor should be allowed 
to dry for a week; no draft should be 
* allowed to touch it. and the temperature 
should he kept as constant as posstble. 


Flux for Brazing 

The usual proceeding in brazing is to 
apply borax to the metal dry, after the 
metal has been thoroughly scraped or 
cleaned. It lias been found, iti a large 
coppersmith's shop, that a better way is 
to coat the metal with a solution of boric 
acid. The advantage of this is that the 
solution penetrates every crevice and 
covers the surface completely, thereby 
protecting it from oxidation. The boric- 
acid solution is made by adding quantities 
of the acid to hot water, allowing it to re- 
main for several hours, with an occasional 
shaking, and then bottling for future use. 

Coil Spring Removes Obstruction 
in Sink Trap 

Stoppages in a trap can readily be re- 
moved by stretching out an old screen- 

door spring until 
the coils are J4 in. 
apart when re- 
leased. Turn the 
spring while you 
are pushing it into 
the pipe so that it 
will screw into the 
obstruction, which 
can i lien be pulled 
out with l i 1 1 1 e 
trouble. — Mrs. Re- 
becca B r i e k e y , 
Bedford* I mb 


H Bookbinder's varnish can he made of 
gum shellac, R parts, gum benzoin. 3 parts, 
and gum mastic, 2 parts, These ingre- 
dients are pulverized and placed in de- 
natured alcohol, 50 parts, and oil of lav- 
ender, l /z part. 



Neat Arrangement t>E Shelving for Utilizing Space 
under the Basement Stairway 


Use of Space under Stairway 

In many homes the space under the 
basement stairs is wasted, but it can be 
utilized for shelving as shown in the 
photo. Cleats are fastened to the stair 
frame to hold the shelves. In cases where 
a workbench is located near the stairway, 
this arrangement has been found espe- 
cially suitable for storing small boxes and 
cans containing nails, screws, etc. 


Drying arid Stretching Curtains 

Many housewives dry their lace curtains 
on special frames so that the curtains will 
retain their shape when dry, A simpler 
method of accomplishing the same result 
is shown in the illustration. A ^-in, iron 
rod is placed in 
the top and 
bottom hem 
and the top 
rod is then fas- 
ten ed to the 
clothesline with 
loops of cord 
as indicated. 

Several days 
before u s i n g . 
the rods should 
he enameled or 
varnished in order to prevent them from 
rusting while in the curtain hems and 
causing stains, or a regular brass-plated 
curtain rod can be used. 
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Fine- Mesh Netting Scw*d to Edffe of Large Umbrella 
Makes F]y and Mosquito- Proof InclosurE for Campers 


Shelter Made from Large Umbrella 

A large umbrella of the kind used by 
artists or at bathing beaches can be 
converted into a comfortable shelter by 
sewing fine-mesh netting to the edge as 
shown in the illustration* The lower edge 
of the netting is reinforced with doth 
{ tape, and is provided with eyelets so that 

it can be fastened down securely. It is 
practically fly and mosquito-proof, and as 
a camp dining room it is hard to heat.— 
.Mrs. ft. K, Garnett, St. Joseph, Mich. 


Quick Change from Series to Parallel 

To change from a series to a parallel 
connection on dry cells, storage batteries, 
or other devices* some rewiring is usually 
necessary, but with the hookup shown in 

the drawing 
this change can 
be made very 
quickly b y 
merely (brow- 
ing over a dem- 
it 1 e-pole. dou- 
ble-throw knife 
switch. Trace 
the wiring care- 
fully so that there will be no mistake* 
and vott wilt find that considerable time 
can be saved by this arrangement.- — Her- 
man Schepler, Babul a, Iowa. 



Extended Starter Button 

'Hie starter button on the Ford model- 
A car is in a difficult place to reach. An 
extension placed on it will bring it high 
enough to permit pressing it without 
twisting the ankle, the heel of the shoe 
resting on the brake pedal while the toe 
is placed on the starter button. The 
extension should be made of iron rod, the 
-a me ?>ize its the original and about 4 in. 
longer. One end is threaded to lit into 
the top of the starter switch, and the 
other is fitted with a suitable button, An 
accelerator button is good, if one can be 
obtained; if not. the knob can be sawed 
off the original rod and welded to tlie new 
tod. The older cars of this model had a 
switch which required heavy pressure to 
close. This type had a cotter pin through 
the lower end of the rod, and an extension 
should not be placed on such a switch, as 
the pressure needed will bend the rod in 
time. — E. T. Gunderson, Jr., Humboldt* Ta. 


Tar-Paper Shields Foil Cabbage Maggots 

M a g g o t s, 
which usually 
prevent cab- 
bage plants 
from thriving, 
can effectively 
be prevented 
from getting at 
the plants by 
the si m p 1 e 
method shown 
in the illustra- 
tion. When the 
plants are still 
seedlings, a square piece of tar paper, about 
3 or 4 in, in dimensions, is placed around 
the stem of each as indicated, A diagonal 
slit is cut halfway across the paper and a 
hole is punched in the center, Oubroot, 
the destructive cabbage disease, can best 
be prevented by applying limestone to the 
soil. — C. M. Wilcox, Torringlon, Conn. 


€TA small magnifying glass can be made 
by inserting a strong spectacle lens into 
the narrow end of a telephone mouth- 
piece. The glass is ground on an emery 
wheel so that it fits exactly, and thick 
shellac is used to bold it in place. 



TAP PAPER 



Upholstered Footstool Simple to Make 


By HAROLD BROWN 




A DAPTED to be made from scraps of 
1 ^ material that otherwise would go to 
feed the furnace, the 
footstool shown in the 
accom panyi ng d rawi rigs 
is nevertheless a very 
useful and attractive 
piece of furniture. Since 
it is made from the small 
pieces that accumulate 
in every home shop, the 
cost, aside from the tri- 
fling expense of the tap- 
estry covering, is practi- 
cally nothing, and the 
piece can be knocked to- 
gether in an hour or two. 

Two 4 by 14-in, pieces 
are required for the ends. While the 
drawing specifies walnut, any good hard- 
wood will do equally well, and even good 
pine may be pressed into service. Pine, 
in fact, is especially effective if t lie piece 
is to be used in a room furnished its the 
Colonial style. Lay out the desigi] for 
the end on a piece of stout paper marked 
off into Yi-in, squares. It will he found 
easier to lay out if only half the design is 
drawn, then the paper folded along the 
center line of the design and the two 
halves cut out ai (he same time, thus keep- 
ing both sides symmetrical, The straight 
line along the bottom may be modified, if 


desired, by curving it down abruptly at 
the center to form a point about ^4 iti- 
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Right, Sawing the End On the Bandsaw; Left, Assem- 
bly of the Footitaol, Showing Tacking Piece 


Lower Left, Footstool, Upholstered in Tapestry ; Right, 

Finishing a Curved Surface with the Spokeshave 

high. Lay this pattern on the wood and 
trace around (he edges, or else stick it to 
the wood with rubber cement and use it 
as a pattern for sawing. It can easily he 
peeled off afterward, and the cement 
cleaned oft" with gasoline. The wood is 
sawed out on the handsaw, or, if this is 
not available, wiilt a turning or coping 
saw, and the edges smoothed with the 
spokesbave and sandpaper. A quicker 
method of finishing ts with a small sadder 
drum mounted on the lathe. 

The rails are 20 in, long, of Yt by 1 l A~ 
in. wood, rabbeted, as shown, on otie 
edge on the jointer or with the circular 
saw. Tli is rabbet takes the edge of the 
cloth covering and the tacks that hold it. 
The edge that is exposed outside the cov- 
ering should be in, wide to match the 
thickness of the ends. On the ends of 
each rad. cut a J^-in. square tenon, y 2 in. 
tong; these are later glued into mortises 
cut in the ends as shown in the drawing. 
Note that the mortises are cut on a line 
with the angle of the top line of the ends. 
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Coat the tenons with good glue, drive 
then) into the mortises, test the assembly ' 
for squareness and clamp until the glue 
has set. Cm two curved pieces of in, 
wood to the shape shown, and glue and 
brad them to the end pieces between the 
rails. These are to take the end tacks 
holding the covering; Cut a piece of 
three-ply wood to lit between ends and 
side rails to form the top. The edges 
should be cut at a slight angle, to make 
a neat fit with the side rails. Glue and 
brad the top in place. Coal l he ends and 
rails with walnut stain and, when this is 
dry, give them a thin coat of shellac. After 
24 hours, sand the shellac and coat with 
clear varnish or lacquer. When the var- 
nish has set for 48 hours, rub down with 
pumice and rubbing oil, if a dull finish is 
desired. A fine gloss can be brought back, 
after the preceding operation, by rubbing 
w ith rot tens tone and oil. 

The upholstering is a simple matter. 
Lav several thicknesses of cotton hatting 


on the top. gradually drawing and tuck- 
ing it in and filling up any uneven spots 
until the general contour of the cotton 
conforms to the curve of the pieces glued 
to the ends. Then lay on the cloth selected 
for covering and fasten it temporarily 
with small tacks. When you have made 
sure that ihe pattern runs evenly, that the 
padding is uniform and that the cloth has 
been stretched with even tension, drive fin- 
ishing tacks. 2 in, apart, all around the 
edges, removing any exposed small tacks 
as you proceed. The cloth should be 
turned under y 2 in. all the way around, 
so that the tacks go through a double 
thickness. Place the rails on a firm sur- 
face when tacking, so as not to loosen 
the joints, and, if using long finishing 
tacks, drill a small hole for each tack be- 
fore driving it home, to avoid splitting 
the wood. The holes should be about 
two-thirds the length of the tack shank. A*' 
finishing gimp may be used under the 
tacks, if desired. 


Atomizer for Spray Painting 

Good results obtained with the use of 
spray-painting outfits can be duplicated 
on a small scale with a similar outfit im- 
provised from an ordinary perfume atom- 
izer and an automobile pump. Remove 


the brass coupling from the pump hose 
and also discard the rubber bulb of the 
atomizer. It will be found that the hose 
fits nicely on the atomizer, and alt you 
have to do is to fill the glass container 
with lacquer or paint. The container 
forms a natural handle while the pump 




Auto Pump and Perfume AlOmE/^r Make a Good I nt- 
provised Spray Gun for Painting and SteneiimE 


is operated with the other hand. I he out- 
fit has been fount! excellent fur lacquering 
small articles and is especially suitable for 
use with 
and mak 

of lacquer passed 3jy the spray, unscrew 
the container and pinch the end of the 
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supply pipe slightly to- 
gether as indicated, until 
it delivers the exact spray 
desired. If much spray- 
ing is to be done. i\ pint 
screw-top can should be 
substituted for the glass 
container, and the supply 
pipe must then be length- 
ened with a piece of 
brass tubing that is forced 
on so that it will be held 
by friction. 


How to Keep Tools 
Free from Rust 


To keep tools clean and 
bright, rub a little mer- 
curial o i n t m e n t over 
them, which will form a 
moisture-resisting coat- 


ing. inis ointment is 
somewhat poisonous, so 
should he handled care- 
fully, Another good mix- 
ture to keep tools from 
rusting is made by heat- 
ing six parts of lard and Use of an Electric 
one part of rosin together 
slowly until the rosin is all melted. The 
beating of the mixture should he done 
in the open air to avoid danger in case 
of fire, and benzine added in about the 
proportion of l pt. to y 2 lb. of the mix- 
ture, When cool, the mixture is rubbed 
lightly over the tools, which will resist 
tile corrosive action even of salt water. 

Old Pipe Distributes Seed 

I 1 or distributing seed evenly, an old 
pipe can he used to advantage. First re- 
move the mouth- 
piece, scald the 
pipe bowl in hot 
water and allow to 
dry for two days. 
Then put the seeds 
in the bowl. By 
tapping the pipe 
gently the seeds 
will drop out 
evenly as desired. For very small seeds 
insert the mouthpiece.— Geo, H. Holden, 
Chesterfield, England, 


Lantern Submerged under Water Will Atiraet Fish and 
Increase the Catch 

Submarine Lantern Attracts Fish 

Lowered from the side of a boat, the 
submarine lantern shown in the drawing 
has been found to attract fish at night, 
it consists of a fruit jar through the top 
of which a hole is drilled for a rubber- 
covered electric cable. This connects to 
a 4- volt lamp on the inside of the jar and 
to three dry cells kept in the boat. The 
cable is cemented with waterproof cement 
at the point where it passes through the 
lid. The object is, of course, to increase 
the catch. — -Jas. E, Noble, Toronto, Can, 


Weight Keeps Clothesline Taut 

By running a clothesline through a 
number of swivel pulleys instead of tying 
it to hooks* as is usually done, and pro- 
viding a weight at one end. the line will be 
kept taut. Of course, the other end of 
the line must be securely tied and the 
weight must he heavy enough to counter- 
balance the wet clothes, — Cliff Deal* Santa 
Ana. Calif. 
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Cut-Outs Make Shutters Attractive 



Artistic Cut-Outs in Window Blinds involve LiltSq 
Work with it Scrollsflw 


Cut-outs rsf various designs, as shown 
in the photo, make window shutters more 
attractive, A stencil is made to transfer 
:t design to the panel, and a scroll saw ts 
then used to make the cut-out. It has 
been found best to paint the shutters 
white so t!i at the cut -nut will show up in 

contrast to the dark background behind 
it. — IT. Rossi ter Snyder, (luilford. Conn, 


Easy Way to Grind In Faucet Seats 


Brass faucets are often scrapped be- 
cause they Teak, although they are still in 
condition to he repaired. The cost of a 
new faucet may he S3 or $4. whereas, with 



a little emery, an 
ordinary brace 
and a round stick 
of hardwood, the 
faucet seat* which 
may only have a 
small dent In it, 
can be quickly re- 
ground* after 
which it will be 
as good as a new 
one. The hard- 
wood stick should 


be about 10 in, 
long, with one end 


cut down to fit into the jaws of an ordi- 
nary brace. Remove the valve bonnet 
amt stem and whittle down the wood until 
it fils loose enough into the faucet to allow 


it to turn easily. The end to he used for 
grinding must he Hat and true. First ap- 
ply some coarse emery, about No. 80, with 
a little water, and proceed to work the 
stick back and forth with the brace in the 
same manner as the valves of an automo- 
bile are ground. Lift the stick occasion- 
al ly and drop in small pinches of fresh 
emery. Frequent examinations of the 
scat should he made. As soon as it is 
tree from dents or deep cuts, repeat the 
operation with some very fine emery to 
remove any scratches made by the coarse 
emery, after which the faucet is thor- 
oughly cleaned out. and reassembled with 
a new washer, — R. W, Til lot son, Erie* Pa, 


Baseboard Blocks Save Bedroom Walls 

It frequently happens that the walls In 
bedrooms are scarred through being hit 
repeatedly by the corner of the bed or 
the bedpost. To prevent this damage, at- 
tach a block of wood to the baseboard, 
about 6 in, above the floor* so that the 
bed will hit the block instead of the wall. 


Mailing Tube Makes Good Desk Tray 


Cut in half 
lengthwise, an 
ordinary mail- 
ing tube has 
b een f o ti n d 
useful as a desk 
tray. Semicir- 
cular pieces of 
Li -In. wood are 
cut to fit the 
inside and are 



pjrfmTtoms 




tacked in place to form ends and parti- 
tions. Small rectangular pieces of the 
same stock are then tacked to the ends to 
serve as feet, — L, P, Young. Culver, Ind. 


Charcoal Deodorizes Refrigerator 

One of the most effective methods of 
eliminating undesirable odors which are 
sometimes characteristic of many electric 
refrigerators, is to keep some charcoal in 
the food chamber, A lea ball filled with 
fresh charcoal every two or three weeks 
will absorb alt traces of objectionable 
odors and will prevent the resulting acrid 
taste in butter, 
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“Hopperdoser** Is Used to Exterminate 
Grasshoppers 

In the mid-west states* where grass- 
hoppers cause considerable damage to 
crops, one of the most effective methods 
of exterminating them is by using horse- 
drawn pans containing oil. as shown in 
the drawing. Such a device is called a 
"iiopperdoser” and consists of a shallow 
metal pan, mounted on low sled runners* 
with a curtain or shield at the rear. The 
pan is usually made about 2 l A ft. wide and 
16 ft. long* rigidity being obtained by 
turning the edge of the metal over and 
soldering in partitions to brace it. [’lie 
pan is filled with a mixture of water and 
oil to a depth of 2 or 3 in,, and is then 
drawn through the fields infested with the 
insects. The curtain or shield is made of 
a strip of oilcloth* the glazed side facing 
the pan. As the device is drawn along* 
the insects take alarm at the passage of 
l he horses and immediately rise. A large 
percentage is caught by striking the cur- 
tain and then sliding into the pan below. 
Many are able to leap out of the pan, but 
are covered with a film of oil which kills 
them iti a very short time.. 9 e is quite 
usual to “harvest” bushel baskets full of 
the insects in a single day. The oil used 
for the purpose may be kerosene or old 
crankcase oil obtainable at garages, the 
owners of which are usually glad to co- 
operate with the farmers in exterminating 
the pest, Although this device seems rather 
awkward, its use has been found highly 
satisfactory, — C. A. Lovell, Hutchinson. 
Kansas. 




Slutted! Supppit^ fpr Scaffold Arc Slipped on Perma- 
nent Lai; screws, in The Wall 


Scaffold Supports from Angle Iron 

For washing windows, the scaffold illus- 
trated is much handier than a Me pi adder. 
Two large lagserews are permanently lo- 
cated under each window or pair of win- 
dows, the heads of the screws projecting 
just far enough to engage with the slots 
cut in the scaffold supports, which are 
made of angle iron. In use* the supports 
are hung in place and the board laid over 
them* affording a safe platform for the 
worker. — V. P. McMahon, Chicago, 111. 


Preventing Silver from Tarnishing 

Silver vases, trophies, loving cups, etc., 
can be protected against tarnishing and 
the consequent necessity of frequent pol- 
ishing by the following method : Ordinary 
household gelatine i> soaked in cold water 
and dissolved with heat to the consistency 
of thin sirup. To this add sufficient am- 
monium or potassium bichromate to give 
a light lemon color. The objects are dipped 
in the solution and allowed to drain and 
dry in bright daylight. Due to the fic- 
tion of the bichromate, the gelatine hard- 
ens into a tough, invisible film, from 
which dust can be readily wiped, but 
which prevent*' tarnish. The effect will be 
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I NTENDiiD for the advanced t-i 
maker, who wants someth mgKiioi 
realistic in the way of power for his 
ship than the conventional rubber-band 
motor, thts eight-footer will give the con- 
structor a real thrill. It demands a cer- 
tain amount of skill and a tot of “dying 
sen.se," but tests have shown that it is a 
rent llyer, considering the fact that the 
use of compressed air for powering model 
planes is as yet in its infancy. With its 
actual Qi/z-it wing spread, tile plane 
weighs only 22 uz., complete with motor 
and tank. The motor used is a commer- 
cial three-cylinder type which can be pur- 
chased either complete or knocked down 
a very reasonable price. The tank may either he 
made by the builder or purchased from the same source 
of supply as the motor. 

In building this model, start hv cutting out the wing 
ribs, 42 fti number, exactly like the template shown. 
Tlie ribs, made of medium or hard balsa wood, measure 
II in, long and about 1 \/± in, wide. First cut a full-size 
template of thin material or cardboard. A good method 
of making a number of ribs exactly alike is to lay out 

isOUARLS-, 




.- r 


H 


h ALUMINUM __ ' 


- — 5 M 


3fl 


£MP VhlLVf 

J arr Plan anti End View of the Skeleton Fuselage and Wing Section; Above, Rib 
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WHKH TO MAKE AJft TANK 

the shape on a 
piece of l^-in. 
balsa, about 2 in. 
w i d e. Make the 
curved cuts on a 
jigsaw, if one is 
available, and then 
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Center, Agserribltd CcntEr Section cf Wing Showing 
Tank Cradle^ Below, Front View pf Tank, Engme, 
Propeller and. Landing Gear 

main spars, and a V-shaped notch is cut 
at the front, as indicated, to take the spar 
forming the entering edge of the wing. 
After ail the ribs have been completed, 


the center wing section, which is 22 in. 
long, can be built up by gluing the ribs 
onto the spars with ambroid cement. The 
spars should be "'in in. wide and : ¥i\\ in, 
thick, and the ribs are spaced apart a syn- 
dicated in the plan view, Glue on the 
entering and trailing edges, the former 
being Mu in. square, and the latter meas- 
uring Via by J4 in, Cross braces of *4 by 
V&-isi. balsa strips are then fitted snugly 
and glued in place. The two end ribs are 
reinforced with a cap strip of Mo by 
material, glued onto the edges, which 
greatly increases the strength of the as- 
sembly. The end ribs are set in about 8° 
at the top, so that the side sections of the 
wings, when butted up against this in- 
clined edge, will have the proper dihedral 
angle to obtain the required stability for 
the ship. When set in place, the tip of 
each side wing section will then be about 
6 in. above the underside of the center 


Cut the piece length- 
wise in Mis-in. widths on 
a circular saw. The cut- 
outs can be made later, 
but care should he 
taken to keep the ribs 
as much alike in size* 
weight and balance as 
possible. When sawing 
out the ribs cm the jig- 
saw. allow a little clear- 
ance so that the ribs 
will be slightly over- 
size. then sandpaper 
them down to the exact 
dimensions. Square 
notches are cue m the 
underside to take the 


3-H 



P 0 P U ! , A R M E C H A N I C S 


m 


wing 1 section. The joining or the wing 
sections will be taken up in detail later. 
The next thing to do is to build the side 
sections* following; the same procedure as 
just described. A common mistake is to 
make both side sections exactly alike, 
which is entirely wrong; they should he 
made right and left-hand. The ribs are 
spaced 5 in, apart and the end ribs are 
again reinforced by cap strips. A piece 
of 15-in, bamboo, in its entire width as it 
comes, is bent over a candle flame to form 
the wing tips, the piece being split to size 
after bending. The best position to hold 
the bamboo is with its shiny side farthest 
from the flame. Do not hold the bamboo 
directly over tine flame, which will burn it, 
but on the side of it. 

The slip spars for the wings are : Ym by 
He- in, pieces of pine glued to the sides of 
the balsa spars, for about 5 in., and they 
extend about 5 in, outside of the wing, 
They are cm to a shape corresponding 
to the dihedral angle of the wings as 


shown in the detail between the plan and 
end views of the model. The slip spars 
fit into sleeves attached to the center- 
section spars in corresponding positions, 
as indicated in solid black. 'I liese sleeves 
can be made tip of ,Gl5-in, aluminum, bent 
to tit the spars, or built up from pine, Vic 
in. thick. The fit should be moderately 
snug, 

A cradle for the tank must be built, 
using .0i5-in, sheet aluminum, the cra- 
dle being cut and bent to the shape in- 
dicated in the plan and end views. Do not 
use any cloth or felt in this socket as it 
will have a tendency to slip. Ambroid is 
used to fasten the cradle to the wood. 
Be sure that the fit is fairly tight. The 
tailpiece or stabilizer is built up like a 
small swing, but has an inverted ca tuber, 
that is, the underside is curved instead of 
the lop. The exact shape of the curved 
side of the tailpiece is not important, The 
entering edge is l /x in. square. The first 
spar is by *4 >n, p and the second % by 



%. in., while the trailing 
edge is S U by }i in. Bam- 
boo is u-er] for making the 
ends and tips, die nieces 
being bent to a half circle. 
The rudders are made up 
of diii i pieces of ha mlmm 
Lay nut the form in full 
size and then be ml the 


These Photos Give a Good Idea How the Eti tire Frame- 
work Is Constructed and Assembled, and How the 
Center Wmjj Section Is Clip-ped to the Tank 
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Side View o-r the Plane, Showing the Point Where The Wing Fits the Tank; How Piano Wire Is Wrapped 

around It, and Where Landing Gears Arc Attached 


bamboo to the proper 
shape. By bending wide 
pieces and then splitting 
them, it is an easy matter 
tu make l lie ni alike, I he 
finished pieces used for 
making the rudders should he about 1 in 
by in, The rudders are ghied t the 
top side of the outrigger sp:n •. a* showi 
in one of (lie photos of the stabilizer, and 
the spars fit into a pair of alunmutm 
sleeves attached to the lon^ outrigger 
beams, which are in turn held in deew- 
provided in the center section. J he out 
rigger beams are the only supports hold- 
ing the stall ilizer to the main secthm ■ \ 
the plane. 

The center section of the wing should 
he covered with silk, a thin grade of i hina 
■silk being used for the purpose. For the 
other parts, use Japanese bamboo tissue 
No, 9, This paper is very light and the 
strongest kind for its weight. After the 
wing sections and stabilizer have been 
covered, the paper and silk are given an 
application of dope. The silk-covered 
section will stand one or two heavy coats, 
A light coat of banana oil will be sufficient 
for the paper. 

Spring sheet brass, ..006-in, thick, is used 
for making the tank* 1 he brass is rolled 
around a cylindrical wooden form, slightly 
tapered toward one end, as shown in one 
of the drawings* Make the tank 36 in. 
long, 2Yi in. in diameter at one end and 
2 in. at the other. The sheet brass for 
the tank is laid out on a smooth table or 
bench top, then wrapped snugly round 
the form, allowing vs in, for a lap, which 
must be soldered Do not use any acid, 
but only a good brand of paste which is 
guaranteed not to corrode. Also be sure 
to tin the edges carefully before solder- 


ing, as they will not adhere otherwise. 
After soldering, remove the form, which 
can easily be done, as it is tapered, lank 
beads of the shape shown are tb en made 
and soldered on, and an air valve is lit ted 
in i he rear head as indicated. Thin piano 
wire. .01 in, in diameter, is wrapped around 
the tank the full length, spacing the wire 
in. apart and soldering it in place on 
two sides. In soldering, he sure to keep 
fur enough away from the tank scam so 
that it will have no tendency to open. At 
the forward etui of the tank, a valve is 
provided to control the air supplied to 
the motor. This valve can be purchased 
at a mo del -airplane supply house. 

Get some brass tubing, Vio in* in inside 
diameter and in. outside* Three lengths 
of this tubing are to be passed directly 
through the tank to serve as sleeves for 
holding the ends of the landing gear. Drill 
%s-m* holes through the tank at points 
diametrically opposite each other and sol- 
der the sleeve in place* The exact posi- 
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tion is not material, but they should be 
placed about as indicated in the side ele- 
vation. Put a pressure of about 40 lb, on 
the atr in the tank and submerge it under 



Finished Plane Covered with Chin a Silk and Japanese 
Tissue Paper 


water to test for leakage. Gradually in- 
crease the pressure to 90 lb,, testing occa- 
sionally as you go along. 

The landing gear is made up of Vin-in, 
piano wire, bent to the shape shown in the 
photos. This wire is a little hard to han- 
dle, but has enormous strength for its 
size. The joints are wrapped with tinned 
music wire and are then soldered. One 
piece of wire is used for the rear- wheel 
frame. Allow about 43 in, at the ends of 
the frame to clip into the sleeves or 
sockets passing through the tank. 

Care should be taken, when mounting 
the motor, to get the shaft straight in line 
with the line of flight. Balsa is used for 
making the propeller, or a propeller can 
be purchased ready-made. One can be 
cut from a block, lVj by \}% by 15 in. T be- 
ginning the cut about 2 in. from the center 
of the hub. When finished, apply two or 
three coats of dope sanding the surface 
carefully each time. 

The assembly of the tank and the 
fuselage is facilitated by the use of rubber 
bands. Put all the tail parts in place and 
■sight it for a final line-up. The finished 
plane should balance about one-third the 
distance from the front of the leading 
edge of the wing. The necessity for a 
6 -in. dihedral cm each side is to prevent 
sideslipping. If a mode! sideslips, Lhe 
wings are likely to hit first on landing. 
However, with the proper dihedral, the 
plane will usually come down on the land- 
ing gear, which is made sufficiently strong 
to sustain the shock. 

Start out by making a number of low 
glides until the plane is correctly balanced, 


and then give enough air pressure to turn 
the propeller over rather slowly, Try to 
lengthen the glides in this way and in- 
crease the propeller speed gradually until 
a good flight is made. It should be kept 
in mind that this model cannot be used 
roughly and therefore good care must be 
taken to avoid breakage, 


Preheating Gamp Stoves 

A little daub of "‘canned heat" jelly 
affords a cleaner and hotter flame for pre- 
heating the generator of a camp stove 
than does the ordinary gasoline. It will 
also be found a great aid in starting a 
camp fire, particularly in wet weather. 
A convenient way to carry canned heat, 
so Ehat it is instantly ready for use, is to 
fill a collapsible tube with the jelly like 
substance, An empty shaving-cream tube 
will serve the purpose. The tube is un- 
rolled, opened at the bottom, shaped into 
a cylinder, thoroughly cleaned and re- 
filled with canned heat. The bottom of 
the tube is then folded several times and 
crimped lightly, and a supply of canned 
beat can bo carried in convenient form. 


Outboard Motor Propels Two Canoes 

Two guides, appointed to transport two 
canoes loaded with camp supplies a dis- 
tance of ill miles, reduced the labor to a 
minimum by lashing the canoes together 
and mounting an outboard motor between 
them. A piece of lji^-in. board was lashed 
across the bows and another across the 
sterns, making a sort of crude catamaran. 
The trip was made in a short time, — Al- 
fred Eklen, Portland, Me. 



Two Large Canoes, Lashed Together,. Fmpelted by 
an Outboard Motor 




Portable Bench Saves Mechanic’s Time 


By DICK COLE 


¥ TSUALLV a garage mechanic takes 
^ hundreds of steps a day between his 
job, the stockroom, the toolroom and the 
workbench. Many of these steps can be 
saved and greater working efficiency at- 
tained. it several completely equipped 
workbenches are provided for the shop, 
so that the mechanic not only can have 
all bis tools, blit most of his materials, 
right beside the job* The accompanying 


drawings show how such a bench may 
easily lie made, at small expense. 

The chief item required is one-half of a 
rear-axle assembly from a junked car f 
the full-floating type being preferable. 
The differential end is bolted to a substan- 
tial wooden base, which may he of hex- 
agonal shape, as shown in the illustra- 
tions, square or circular, as desired. Four 
heavy casters are fitted as ind Scaled. To 
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Instead c-t Taking- the Job to the Bench, This Bench Is. Taken to the Job- Ii Carries Qlten-N ceded Supplies. 

as Well as Tools, and Saves the Mechanic Many Steps 
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bolted to the face of the wheel These 
should he about 20 in. long. 

A hexagon box is fitted on the bench 
top, and triangular partitions, running 
from this down to the corners of the top, 
divide the bench into six compartments. 
On the sides of the box. in each compart- 
mem, containers for such commonly re- 
quired supplies as nuts* washers, cotter 
pins, etc,, are built* as well as for drills, 
reamers, wrenches, and similar small tools. 
At the edge of one bench compartment a 
vise is mounted, 

The brake-band mechanism can be left 
in place on the wheel, and an extension 
rod with a thumbscrew on the end may 
then he used either to lock the bench to 
the standard, nr to release it and allow it 
to be revolved. Three or four heavy 
wedges, carried on the base and driven 
under the bottom when required, make 
the whole outfit stationary for vise work. 


Coloring Steel for Layout 

After a piece of steel has been blocked 
out to the proper size for making a too! 
or a die. and is then coated with prussian 
blue or Venetian red so that the scriber 
lines will show up clearly, one must be 
very careful not to touch it, to avoid eras- 
ing the lines. I have found a good 
method of eliminating this worry. Block 
out the steel in the usual way and clean 
it well with a piece of emery cloth* Then 
place it in a furnace, or put a piece of 


sheet steel nr cast iron over a fire to pre- 
vent the fumes from reaching the work. 
Watch the steel carefully while it is being 
heated, and as soon as it has turned to a 
purple or blue, quench it in water and 
rub with oil* You can then use a scriber 
on it to make lines which wilt show 
plainly* and it will nut be necessary to be 
so careful in handling and machining the 
tool. — H, K. Ellis, Cincinnati, Ohio. 


Hardening Scraper Edges 

When the edge on vour scraper will not 
hold, or you have an extra-hard piece of 
metal to work on, re-dress the tool and 
harden it as follows: Heat to 1,450' F. or 
to a nice cherry-red, then push the cut- 
ting edge into a cake of common yellow 
soap to a depth of about ^ in. Let it 
remain there until it has cooled flown to 
a black, and then quench in water at about 
60 1 F, This will give you a glass-hard 
edge which is tough but not brittle. 


Protecting Sucking Figs 


Often a mother sow will accidentally 
kill some of her offspring by lying on 
them. One method of preventing this is 



Lirdgc of < by 4-ln, Stock Protect* Young Pigs from 
Sging Xillfrd by Mothtt Sow 


to attach 4 by 4-in. beams to the inside 
walls of the pen, about 7 in, above the 
floor as shown in the drawing. 1 have 
found this arrangement an effective safe- 
guard for the little pigs* as there is plenty 
of space for them to crawl under the pro- 
tecting ledge, — C. M. Wilcox, Tor ring- 
ton. Conn. 


ft When an inner tube is immersed in 
water to find a leak, make a mark around 
the hole with an indelible pencil 
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LAWNMOWEE DISPLAY FOR STORE WINDOW 



taehed to t lie stationary parts of the 
mower, hut these will betray the presence 
of a draft. If the blades will not turn 
readily, loosen the slationary knife as re- 
quired, then, to make the blades turn still 
easier, remove the dugs on the end of the 


Draft from Electric Fan Rotate*, Blades of Lgwn- 
inflw?r on Display in Hardware- Store Window 

Something that moves always holds an 
attraction in a show-window display, es- 
pecially if the source or cause of the mo- 
tion cannot readily be determined. The 
drawing shows a window display of a 
lawn mower* which utilizes the draft of air 
from a 10-in. electric fan for turning the 
blades. A specially constructed box of 
cardboard, plywood or sheet metal con- 
ducts the draft from the fan and directs 
it against the upper portion of the mower 
blades from a position behind the machine. 
Carefully note the shape and construction 
of the box, which does not only serve to 
direct the draft hut also to hide the fan 
from view. If desired, ribbons may he at- 


kniie shaft. A good grade of light oil is 
put on the hearings to reduce the fric- 
tion to a minimum. 


Push-In Handle for Snap Gauge 

The purpose of the handle shown in 
the drawing is to prevent the snap gauge 
from being pushed too forcibly on the 
work, which soon destroys the accuracy 
of the gauge. The handle is movable in a 

hole drilled in 
the gauge and 
carries a square 
block, which is 
accurately 
made to a slid- 
ing fit on the 
gauge. Thus, 
if any attempt 
is made to force the gauge on the work, 
the block will slide forward and check it. 


hut will not move if the gauge is tried on 
the work with ordinary pressure because 
the work then otters less resistance to the 
gauge jasvs than the block. — Harry Moore, 
Hamilton, Cam 


Brown Stain for Mahogany 

When staining mahogany, it is some- 
times rather difficult to get a rich brown 
without a slight reddish hue. If such a 
hue is not desired, try the following solu- 
tion : Mix 1 pt. of walnut stain and J A pt. 
of weathered-oak stain. Apply with a 
brush wide enough to cover the work 
rapidly and evenly, and then wipe otY the 
surplus stain with a cloth. — L r H, Georger, 
Buffalo, N. Y. 
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EXPERT TELLS HOW TO SLING LOADS FOR SAFETY 



When a sling is used to lift a load hav- 
ing sharp corners, it should be protected 
against being cut by mean-- of pads of 


burlap, or; better still, wooden comet- 
pads, The sling should he sufficiently long 
to leave a considerable space between the 
top of the load and the point of sus pen- 
sion, The point of the sling hook should 
never be inserted in a link of the sling, 
throwing all the strait! on the point of the 
honk. The hooks* are not designed for 
such service and the point may be hem. 
open or broken by tins practice. Sling 
chains should lie provided with one or 
more large rings to engage with the hook 
nr else the- chain should pass through the 
belly, or saddle, of the hook. The best 
method is to use an endless chain, wrap- 
ping it around the object to be lifted and 
passing the top of the sling through the 
belly nf the hook. If an endless chain is 
not available, use a chain having a ring 
at one end and a hook at the other. By 
passing the hook into the ring it will serve 
the purpose of an endless chain. Two 


chains of equal length, with rings at the 
ends, make a good sling. The four rings 
may then be held together by means of a 
larger ring engaging the hook, or the four 
rings may be engaged directly with the 
hook. For special kinds of work, special 
chains should be used, such as barrel 
stings, etc. Besides taking care not to 
pass chains over sharp edges without us- 
ing protective pieces, chains should be 
free from knots and twists. The load 
should be lifted gradually, as a sudden 
strain is likely to snap the chain. — David 
Fliegelnian, Worcester, Hass, 


Measuring Screw Threads 

The old method of measuring the thread 
with a pair of broad -nosed calipers to go 
over two or three threads has given way 
to the better plan of measuring halfway 
down the sides of the thread. Measuring 
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the tup gives the outside diameter, but 
the threads should fit on the sides and tint 
the top and bottom. The bottom of the 
thread depends entirely mi the point of 
the threading tool, while the top depends 
on whether ihc cut is brought up so to 
be just sharp in a \ -thread or to the right 
width of flat for the U. S. standard. But 
measuring the sides of the thread teds 
the story. Of course the most refined 
and accurate measurements are made by 
the use of wires laid in the threads, or 
else with a special thread micrometer, but 
for lathe work, grind the points on a pair 
of calipers so as to touch the sides of the 
thread* about halfway down, and then 
measure a bolt that has the proper thread 
on it. Using this as a standard, you will 
be surprised to know how accurately you 
can cut threads, if the angle is kept right. 


Waste Holder for the Garage 

Dry waste can he conveniently held in a 
container made from a 2- ft. length of 
stovepipe. Triangular pieces are cut out 
of the lower end and the remaining *ee- 
tions are bent inward to retain the waste. 
Sheet-metal straps, screwed to the wall, 
hold the container in position. In use, 
the waste is removed through the bottom, 
the turned in edges making it convenient 
to pull out just (lie quantity required. 



This Waste Holder. Ma,ric from a Length of StQvep-tpt, 
Is Handy for Ihe Garage 



Adjustable Extension Fast toed to Ladder with 

Clamps. Can Be Uac-tl on Uneven Ground 


Extension Leg for Ladder 

Painters and others who use ladders 
will find the illustrated extension leg use- 
ful on uneven ground. Two llat-iron 
guides, bent to the shape shown 3n the 
detail, are bolted to each teg, to receive 
a sliding piece, which can be clamped in 
place with thumbscrews on the guides. 


Pipe Nipple Aids in Starting Wood Screws 

Often it is difficult to start a wood 
screw straight because it wabbles under 
pressure of the screwdriver. A helpful 
device in such cases is a short pipe nipple 
of which the inside diameter is just large 
enough to slip over the end of the screw- 
driver and over the screw. In use, the 
screw is placed in position and the screw- 
driver. with the nipple slipped over it, is 
then engaged with the screw, after which 
the nipple is dropped down over the screw. 
Hold the nipple with the left hand while 
driving the screw home with the right 
hand, — John E. Hyler, Peoria, III, 

ft When scouring steel cutlery, use a cork 
instead of a cloth; it will wear longer. 
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Tool for Cutting Strips 

For cutting uniform strips of material, 
such as leather, the adjustable-gauge 



Adjustable Stop on Knife Aids in Cutting Uniform 
Strips of Material 

knife shown in the drawing will be found 
handy. It is homemade and consists of a 
short blade riveted to a shank which is 
bent over at right angles and driven into a 
suitable handle. A strip of flat metal 
with a slot cm lengthwise in it, is either 
soldered to the shank to which the blade 
is attached, or riveted to it with the same 
rivets as the blade. The slotted piece is 
lent over at right angles and a stop is pro- 
vided which can be slid along and tight- 
ened at any point with a thumbscrew. 


Aids to Lubrication of Ford 

Some of the grease fittings on the 
model -A Ford car tire not easily reached 
by the hand-pressure gun furnished with 
the car. Since some owners wish to do 
this work, a few changes will prove help- 
ful. The nipple on the lower steering- 
spindle hushing is hard to reach. One of 
the 65 n drive nipples, such as are used 
on the upper bearing for the spindle, may 
he installed here and will make lubrication 
easy. The fitting on the front end of the 
drag link is also in a hard place to get at. 


A 65" threaded fitting should be turned 
in and left pointing upward. The uni- 
versal joint takes quite a large amount of 
grease, and should have a pipe extension 
applied and rim forward on top of the mo- 
tor-support arm under the hood. The 
rear- wheel hearings should have 65 c or 
90° threaded fittings screwed in with the 
openings toward the rear. Because of 
the large fenders, the spring shackles and 
rear-wheel brake shafts are hard to reach 
without going tinder the car. If the 
wheels are removed* they can be reached 
by the hand gun without going under. 
The only places now left under the car are 
the two nipples on the throw-out shaft 
through the clutch housing, which are on 
all of the cars. Some cars have one oti 
each pedal and one on each end of the 
cross shaft for the hand brake. When 
filling these, it is best to go under the car 
from the left-hand side. 


Traveling Chair Aids Workmen 

Certain tasks in factories can often be 
better performed when the workman is 
seated. However, in cases where it is nec- 
essary for him to move along the bench P 
the traveling chair shown in the photo 
will be found convenient* as il can be 
rolled along on a track, A ready-made 
chair can be adapted to the purpose bv 
using only the seat and backrest, or a 
chair can be made to suit the require- 
ments, Four 4-irt. rollers are attached to 
the underside of the seat to fit the tracks. 
The latter have strips of 1-3 n. wood nailed 
to the sides and projecting over the top 
to keep the wheels on the track. 



Seat on Rollers That Wall Slide along the Entire Length 
qf the Workbench 
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SPRAYING TALL TREES IS EASY WITH THIS RIG 



the wagon to project 
vertically. To raise the 
hose nozzle for spray- 
ing, a y^-in. rope is run 
over the pulley and tied 
to the nozzle as indi- 
cated- 111 this way. it 
is easy to adjust the 
nozzle to any height de- 
sired. The angle of the 
nozzle is controlled by 
moving; the hose as re- 
quired — E I m e j Huf- 
feed, Rushville, Ind. 


In order to reach 
the tops of tall 
trees which had to 
he sprayed, the il- 
lustrated rig was 
found useful. It 
consists of a long 
slender pole, to the 
top of which a spool 
or pulley is at- 
tached. The lower 
end of the pole is 
tied to a length of 
2 by 4-in, stock, 
which is nailed to 


Tree-Spraying Hose Can Be Raised to Any Desired Height with the Aid of- a Pulley. Rope and a Long Pole 
Rigged as a Light Derrick, on a Flat-Bed Wagon Which Carries the Barrel and Pomp 


Satin-Finishing Aluminum 

To satin-finish aluminum, huff the arti- 
cle if necessary in order to obtain a good 
surface, and clean off the grease in ben- 
zine. Then dip it in a scalding solution 
of hot potash, not too strong, until the 
surface is dull and white. Rinse in cold 
water and soak tor 5 or 6 minutes in a 
5-per-cent solution of hydrofluoric add 
to soften the surface. Then rinse again 
and dip into a mixture of equal parts of 
nitric and sulphuric acid to remove the 
discoloration. After this, rinse again in 
cold water and in clean hot water. 
Dry the article in sawdust of good quality 
and free from pilch or gum. Boxwood 
or birch sawdust should he used if possi- 
ble. Care must he laken not to touch the 
aluminum at this stage with the hare 


hands, as this makes stains. The frost- 
ing is accomplished with a fine, soft steel- 
wire scratchbrush, about 6 in. in diam- 
eter, and running about 2,500 r.p.m. New 
brushes should he broken in on coarse 
work or by running them against a file. 


Protecting Drawings 

Ordinary transparent lacquer used for 
coating brass and other metals can also 
he applied to paper reference sheets, ta- 
bles, drawings, etc,, to protect them from 
being soiled by handling. The lacquer is 
poured into a shallow tray, and the sheets 
are dipped so that both sides are thor- 
oughly coated, then hung up to dry. The 
lacquer covers the paper without affecting 
the printed matter, and it toughens and 
glazes the surface. 
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I TNUSUALLY odd and attractive, the 
^ twelve-point star lamp shown here, Is 
just one of those ornaments that help 
make your home distinctive. 

Although lamps of this kind 
can be purchased already 


made up and wired, many a home 
owner with a modest purse does not 
feel that he can afford one and so he 
does without, buying a more or less 
satisfactory substitute. However, if lie 
how to handle a glass cutter and a 
iron, he can make a very fine 
himself. It is not very much of 
to do this and the work affords an 
resting pastime. If he does not desire 
the glass himself, he can, for less 
dollars, buy a complete outfit in 
n form, including the solder- 
ing jigs. so that atl he has to do is to solder 
the pieces of glass together and wire the 
lamp. 

Almost any kind of glass that the maker 
fancies can be used. An antique glass, 
having a light olive-green color, lias been 
found especially suitable. This can be 
obtained at the larger glass 
and paint stores, or from 
concerns that handle art- 
glass work. As each point 
of the tamp is made up of 
five triangular pieces of 
glass, 60 pieces will be re- 
quired. Fifty- five of these 
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The CcMtiplEtE^ Star Lantern la Shown at the Upper 
Right, Used over the Bottom aF a Stairway 


get the knack of 
(Ini tig it with lit- 
tle or 110 break- 
age, After all the 
glass lias been cut, 
the edges must be 
bound wit h cof) - 
per foil L>i-.-verv thin topper- 
shhn stock. This should be 
about 34 im in width for or- 
dinary single-thickness glass. If the glass 
is thicker* it will be necessary to use wider 
strips* Before bending them over the 
edges, cement should be applied, which 
can he made by melting together a lump 
of beeswax, about the size of a hickory 
nut* and two tablespoonfuls *ai fir nr .Can- 
ad a balsam — A fter the mixture lias cooled, 
it^'sErtlTd be rather hard, vet noticeably 
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are cut in the form of true triangles ac- 
cording to the dimensions given in Fig. 2, 
while the other five have the narrow end 
or apex cut oft as indicated, so that, when 
assembled, an opening is left at the top 
for the insertion ot a nipple which holds 
the light socket. Obviously, this point 
will be the uppermost one on the lamp 
and a fixture ring at its end provides a 
means of fastening it to a chain or other 
fixture. 

The correct method of cutting the glass 
is shown in Fig. L Hold the cutter ver- 
tically, using a straightedge as a guide. 
Dip the cutter in turpentine 
to make it bite. It requires 
quite a bit of care to cut the 
glass, or rather to break it off 
evenly along the scratch made 
with the cutter* For this rea- 
son it is a good idea to prac- 
tice on scrap pieces of ordi- 
nary window glass until 
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sticky to (he touch. Without cement it 
is impossible to make the foil adhere to 
the glass. A good method of applying the 
cement is as follows: Over a gas flame, 
warm up a metal plate, which is at least 
54 in* thick, iu order to hold the heat. 
Two or three sheets of newspaper are laid 
on the plate and the foil is then laid on 
the paper. Melt the paste and apply a 
thin coating to the foil with a brush or 
piece of rag. Lay the foil with the coated 
side down on an old magazine, and cut it 
into strips of suitable width with a sharp 
knife, as shown in Fig, 9 . Next put the 
strips on the edges of the glass. In doing 
this, it will be noticed that by repeated 
bending, the foil will become hard and 
brittle. In this condition at is easily 
broken and to restore the copper to its 
original softness, it must be annealed, 
which is done by heating to a cherry-red 
over a small alcohol lamp, as shown in 
Fig. 10. and allowing it to coo! in the air. 
If the metal is so stiff that it will not bend 
easily or lie flat, follow the same pro- 
cedure of annealing. Care should he 
taken to get I lie foil applied as evenly 
around the edges as possible, so that it 
will project about 53 a in, on each side. 
Fig, 3 shows n piece 
of glass completely 
hound and ready 
for soldering. 

A soldering jig* 
for h o I d t n g t h e 
pieces of glass in 
t h e i r respecti v e 
places for assem- 
bling* consists of 
five short strips of 
wood tacked to a 
base to form the 
sides of a pentagon 
nr figure of five 


convenient. It con- 
sists of a base with 
two pieces of wood 
nailed on at right 
angles, as shown in 
Fig, 8, The apex of 
the point is placed 
on the highest 
block, while the 
base is set against 
the short block that 


eijual sides. Fig. 4 gives the exact ar- 
rangement and dimensions of the jig, and 
Fig, 5 shows how it is used. The copper- 
bound pieces of glass are placed against 
(he blocks on the jig, so that the edges 
of the glass pieces will butt together 
evenly. Be sure to have the pieces come 
together so that, when viewed from the 
outside, there will be a V-shaped channel, 
which is later filled with solder. Do not 
let the edges overlap* as this throws the 
points askew. Apply a little soldering 
paste and first “tack 1 ' two pieces together 
at two points along the edge. Then tack 
the remaining three pieces on in the same 
way, so that all five pieces will form a 
unit that can be removed from the jig 
without risk of coming apart, 

It is necessary to apply flux before sol- 
dering in order to make the solder adhere 
to the metal. A good paste flux should 
be used instead of an acid flux, as the 
hitter is corrosive and will, in time, eat 
through the copper foil. The point, which 
is now only tacked together, must be com- 
pletely soldered. To do this the point is 
held in such a position that the edge being 
soldered is perfectly horizontal, permit- 
ting the solder to be run in the groove 

evenly. For this 
p u r p ose, Ei se cond 
jig will be found 
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server as a stop and prevents the point 
from slipping out of horizontal. The 
grooves between the adjacent edges of 
glass are then filled with solder, using a 


difficulty in doing it. After being cleaned, 
tine points are assembled, which is done 
by tacking the base edges together at the 
corners* This permits the points to be 



heavy pointed iron. 

Apply the solder 
roughly at first and then smooth it off, 
drawing the iron from the point to the 
base with a slow, steady movement. Re- 
member not to hold the hot iron against 
the point any longer than is absolutely 
necessary* or the glass will crack. Also, 
large drops of melted solder coming in 
contact with the glass are to be avoided 
for the same reason. After the outside 
edges have been finished* the inside edges 
are carefully gone over* Usually it will 
he found that more or less solder has run 
through from the outside and merely 
needs to he run smooth. 

After all twelve points have been fin- 
ished separately, the inside of each point 
should he thoroughly cleaned with a rag 
saturated in gasoline or other cleaning 
fluid. Do not postpone this job until the 
lamp has been partly or completely fin- 
ished, for you will then have considerable 


twisted slightly in 
fitting them to ad- 
jacent points* Some 
assistance may be 
necessary in getting 
the first three points 
: o g et in er a cc u ra t e ! v . 

As p r c v i o u s 1 y 
mentioned, otic 
point has its end 
cut off to allow the insertion of a nipple 
to which the light socket is attached. The 
top edge of this point must be covered 
with copper foil in the same way as the 
other edges* and a nut soldered on, A 
keyless light socket is wired and a 2-in. 
nipple is screwed into the cap nut. The 
wire is first run through the point from 
the inside, and the nipple is then turned 
into the nut so that it projects about j4 
in. on the outside. The top ring nut is 
then screwed onto the projecting nipple. 
Figs. 6 and 12 show the method of assem- 
bling these parts, lie sure to fit the socket 
in place before soldering the top point 
lo its neighbors* or you will have difficulty 
doing it later* An opening must also be 
provided for inserting a lamp. This is 
done by hinging a point adjacent to the 
top one, as shown in Fig. 13. so that it 
can be swung up to get at the interior. 
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The weight of the hinged point will keep 
Et shut. The hinge pin is made by solder- 



to remove soldering paste and fingermarks. 
The soldered edges will be shiny at first 
hut will soon become dull and will then 
closely resemble lead. There are many 
uses tor such a lamp, a few of which are 
shown in the illustrations. It is especially 
suitable for hallways, vestibules, porches., 
and may even be used tor a bridge lamp, 


Truing Work in Worn Chuck 

When operating on particular work 
with a three or four-jaw universal chuck 
that is out of true, the difficulty can be 
remedied without using slums, as follows: 
Place a piece of tubing, having an internal 
diameter suitable to the work, between 
the jaws, and tighten them up equally, so 
that the tubing will be bent slightly out of 
round. Bore the tubing out to the size 
of the work. Then insert the work and 
tighten the jaws, and the work will run 
perfectly true. The tubing will not turn 
in the jaws. — J. Larger, Honolulu, H. I. 


mg a piece of stiff brass wire to opposite 
sides of rite point, and the hinges are 
formed from two strips of thin sheet cop- 
per, bent around the pin as shown in Fig. 
14. A frame for the hinged point or door 
is also required. This can be made by 
bending a '4 -in* strip of sheet copper over 
at right angles throughout its entire 
length, after which it is formed to fit the 
base of the point. Fig. 7 shows how this 
strip is notched at points 2% in. apart, 
to facilitate bending, and how the ends 
are cut out to make a smooth joint when 
fitted together. 

After the frame is 
finished, it is sol- 
dered to the five ad- 
jacent points, 
around the open- 
ing. The door point 
is inserted into the 
frame and the 
hinges bent around 
and soldered to the 
side edges of the 
point containing the 
lamp assembly, as 
shown in Fig. 13, 

After the lamp has been completed, dean 
the outside with a gasoline-saturated rag 


Crowning Large Fulleys in a Small Lathe 

When about to crown some pulleys too 
large to swing in a lathe, which was not 
equipped with blocks for raising the head 
and iai blocks, the method illustrated was 
employed. The pulley was pressed on an 
arbor of sufficient length to accommodate 
a steady rest and a straight-tail dog on the 
end nearest the faceplate, while the other 
end turned on an improvised center con- 
sisting of an angle iron set on a block 
bolted to the lathe bed. A cast-iron col- 
lar, bored to a running fit on the arbor, 

was clamped in the 
steady rest to form 
a hearing, A bolt 
was attached to the 
face plate to d rive 
the dog. As the 
center of the face- 
plate was lower 
than that of the 
work, it is evident 
that the bolt on the 
faceplate w o u \ d 
slide along the edge 
of the dog while 
driving it. This, of 
course, gave a variation in the speed of 
the work, but that was not important- 
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Cleaning Greasy Clutches 

One of out heavy derricks, which was 
of the cone-clutch type with wooden fric- 
tion blocks, caused considerable trouble 
by the blocks not taking hold when the 
levers were operated, because oil had satu- 
rated their surface. This trouble made 
frequent renewals of the blocks necessary, 
it happened, one day, that a lighted match 
was carelessly thrown into the machine, 
igniting the oil. To extinguish the flame, 
the operator used the lire extinguisher, 
which was filled with a solution of car- 
bon tetrachloride. In doing this, the so- 
lution was also squirted over the blocks* 
When the machine was again used, they 
took hold as if new. the solution having 
dissolved the oil on their faces. A large 
can of the solution was then used to clean 
the friction blocks whenever necessary. 
The solution has also given good results 
in cleaning greasy automobile dutches 
and oily brake bands. It is much better 
than gasoline or kerosene, and, of course, 
safer than these, because it is not inflam- 
mable, — A, S. Jamieson, Springfield. Mass, 


Repair for Rawhide Gear 




BROKEN 

GEAR 


A r a w h s d c 
gear can readily 
lie repaired if 
one o r t w o 
teeth have been 
worn or broken. 
The nuts and 
end plates hold- 
ing the assem- 
bly together 
are first re- 
REPAIRED moved. The 
< 5 ear layers of raw- 
bide art? then 
pried apart and 
rearranged so 
that the layers 
containing the 
worn t c c t h 
are staggered 
across the 
width of the 
gear and distributed over its entire periph- 
ery. When assembled again and bolted 
together the gear is nearly as strong as a 
new one.^E, N. Davey, Vancouver, Can. 



These Handy Racks Will HoSd Tools Securely, hven 
under Heavy Vibration 


Tool Racks for the Workshop 

For holding tiles, punches and chisels, 
(he racks shown in the illustration have 
been found highly satisfactory. A hori- 
zontal shelf for the ides is counterborcd 
on the top at regular intervals, and a slot 
ts run to the center of each counterbore. 
The tools will not readily be dislodged by 
vibration, as the handles are seated in the 
counterbores* The punch and chisel rack 
has a shelf arranged at an angle with two 
strips of 1 by ^-in, wood running along 
top and bottom, these being notched to 
hold tools, — G* H, Cappel, Witmer, Ala. 


Drilling Hardened Steel 

] have found the following method for 
drilling hardened steel very satisfactory: 
The pointed end of the drill is ground to 
a half-round shape* then made as hard as 
possible. The surface to be drilled is 
etched with diluted muriatic acid. In- 
stead of oil* turpentine or kerosene, in 
which a little gum camphor lias been dis- 
solved. is used as a lubricant. Should the 
bottom of the hole become polished, so 
that the drill rides over it, remove the 
drill, etch the bottom of the hole with the 
acid and proceed as before, — Wm. J. Ed- 
monds, Rutland. Vt. 
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a filler. The bearing was 
laid on a faceplate and 
paraffin was poured into 
the space between the 
balls. After cooling, the 
paraffin held the halls and 
inner race securely so 
that the bearing could he 
chucked and ground to 
the required size. — Er- 
nest Romkee, Colorado 
Springs, Colo. 


Arrangement by Which Old WLndrTull over Dry Well Is Made to Operate 
Hew Welt Sunk Eight Feet Away 


Old Windmill Pumps New Well 

After an old well ran dry, a new one 
was stink about 8 ft. away. Moving the 
windmill over the new one involved too 
great an expense, so a double walking 
beam was improvised, which made it pos- 
sible for the windmill to operate the new 
well efficiently. The beams were made of 
hardwood connected and pivoted with 
links of heavy flat iron, while a mill 
plunger rod was pivoted to the end of the 
outer beam and to the pump plunger, A 
crosspiece on the windmill was used to 
pivot the first beam while a sturdy pole 
braced to the windmill served to pivot the 
second beam. All details of construction 
and assembly are clearly indicated in the 
drawing.— Dale R. Van Horn, Lincoln. 
Neb raska. 


Hinged Miter Box Can 
Be Swung Out of Way 

M any w orkers wh o 
have limited space on 
their workbench, will 
find the hinged arrange- 
ment of the miter box ti 
convenience, as it can be 
swung out of the way 
when not in use, A large 
butt hinge is fastened to 
one end of a piece of 2 by 6-in. stock on 
which the miter box is mounted, and to 
the bench top. fn order to insure rigid- 
ity while being used, the miter box must 
also be fastened to a bench top at the 
loose end. This is done by means of a 
thumbscrew slipped through a bole in 
the miter-box base and then driven 
through a nut soldered to a plate, which is 
fastened to the underside of the bench 
top as shown.- — John E. Bostow, Flint, 
Michigan. 

X 
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Changing a Ball-Bearing Fit 

A bearing had to be ground out to fit 
a shaft that could not be turned to fit the 
hall hearing. The construction of the 
hearing was such that it could not be 
taken apart, and it had to be held in the 
grinder by the outside raceway* which or- 
dinarily would leave the balls and inner 
race free to turn. As wedges would force 
the inner race out of true, I decided to try 


Hinged Miner Bax Can 
Be Swung Out: of the 
Wiy When Nat in Use 
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Balls in Brake Drums Cause Noise 


The rear wheels of my car were equipped 
with external contracting brakes, which 
produced a peculiar shrill hum, similar to 
a dragging hand, when a speed of 15 miles 
per hour was reached. Repairmen, who 
adjusted the brakes for me. predicted that 
this noise would cease as soon as the 
roughness of the hand had worn down* 
However* the noise continued, so I had 
both wheels removed. Inside of the brake 
drum a number of hard balls, amalga- 
mated from road dust* rust and oil* were 
found, the largest being $4 In* in diameter 
ami weighing nearly an ounce. The halls 
were removed and the wheels then re- 
placed. after which no more trouble was 
encountered- — Elton Sterrett, Savannah, 
Georgia. 


Handy Soapstone Holder 

The illustrated soapstone holder is a shop 
convenience of proved merit. It is made 
from a piece of sheet brass, bent to form a 
rectangular tube. The adjoining edges 
are soldered together, a slot is cm down 
each corner and the ends are bent inward 


to form jaws, which 



old the soapstone 
tightly by means 
of a ring. When 
the ring is slipped 
up the jaws arc 
released. The top 
end of the holder 
is closed and fitted 
with a coil spring 
to exert pressure 
on the stone, elimi- 
nating the trouble 
of pulling it out 
as it wears. — Jo- 
seph Chmdar* St. 
Louis, Mo. 


Truck Transports Boxes Horizontally 

For transporting heavy boxes in a hori- 
zontal position on a shop truck as shown 
in the drawing* two hooks are attached 
to the handles. The hooks are pivoted to 
Hie handles and t lie lower ends are bent to 
fit the pan grips. As most of the pans in 
any shop are of one size no difficulty will 
be experienced in fitting the hooks to 


them. In use. the truck is lowered until 
the books can be engaged with the grips 
and the Muck handles are then raised to 



Shop Truck Has Hooks for Lifting Heavy Pans in a 
Horizontal Position 

lift the pan from t lie door. — F, C* Weg- 
ener, Indianapolis, Ind. 


Milling an Accurate Keyway 


When milling a key way central within 
3)005 in., as in gauge work, precise meth- 
ods must be used It can be done by first 
cutting the keyway in a piece of scrap 
'lock to see whether the cut is the right 
size* and then 
centering in ihe 
cutter in the 
following man- 
ner: A surface 
gauge and indi- 
cator arc used 
on both sides 
of the shaft. the 
cross slide of 
the milling ma- 
chine being ma- 
nipulated until 
the readings 
are exactly the 
same on both sides. As the surface-gauge 
rod comes in contact with the shaft, it 
acts as a stop. — George Shahach, Phila- 
delphia. Pa* 
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Homemade Circular Gasket Cutter Is Adjustable 


Adjustable Gasket Cutter 

For cutting circular gaskets. the tool 
shown iti the drawing has been found use- 
ful. It consists of a steel center rod, 
equipped with a handle and "round to a 
point. It is drilled to receive a horizontal 
roil which holds a circular cutter, the 
latter rod being kept in position by a set- 
screw, A suitable handle is, of course, 
also provided on the horizontal rod. In 
use, the tool Is adjusted to cut a circle 
of the desired diameter and while the cen- 
ter rod ts held with the left hand, the 
cutter is rotated with the right, — G. L. Eh 
well, Arnenia, N, Dak, 


Ledge on the T-Square 



Many draftsmen and artists who con- 
stantly use a T-square, will hud the illus- 
trated ledge for holding pencils, erasers, 
etc., of considerable utility. It can be 

made by groov- 
ing a piece of I- 
in. stock of the 
desired length 
and attaching it 
to the T-square 
with small 
screws, taking 
care not to crack 
the wood. No 
matter at what 
angle the board 
is h c 1 d , the 
groove will keep 
the pencils from 
rolling oft. Of 


SE V<t¥V 


course, a similar ledge can also be pro- 
vided on the lower edge of the drawing 
board.— August Jeffers, Bedford, Ind. 


Obtaining a Smooth Finish 
on Soft Metals 

When milling, planing, turning or other- 
wise machining a tough metal that has a 
tendency to drag and tear, such as copper, 
aluminum, bronze or babbitt, a smooth 
finish can be obtained by keeping the sur- 
face of the metal flooded with benzine, 
provided, of course, other factors of the 
workmanship are not at fault. Rough 
finish on ibese metals is usually caused by 
the small cuttings sticking to the surface 
and getting caught between the tool and 
the work. — H. K. Ellis, Cincinnati, Ohio, 


Simple Brace for Speedy Driving 
of Screweyes 


Rent to the 
shape shown, a 
length of steel rod 
makes a good 
speed wrench for 
driving in screw- 
eyes, The end is 
bent at right an- 
gles to the shank 
to insure a good 
hold on the screw- 
eye, and the crank 
section should ex- 
tend tar enough 
to afford sufficient 
leverage. 



Lights of Automobile Draw Insects 
Away from Tent 

Insects have the habit of gathering in 
a campers' tent during the day and then 
cause considerable distress to the occu- 
pants at night. A net over the opening 
prevents them from entering at night, hut 
it is rather difficult to keep them out while 
the campers are going in and out during 
the daytime. A good method of eliminat- 
ing the trouble is to remove all the lights 
from the tent as soon as it gets dark, and 
to turn the headlights of the car toward 
the tent opening. Open the net over the 
doorway so that the insects in the tent 
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can readily gel out. 1 hey 
will be attracted by the 
car lights and, after a 
short time, every one will 
leave the tent. Light can 
then be brought into the 
tent again and the net 
kept closed. — Harold E, 
Henson, Denver. Colo. 


Starting Small Brads 

As a scale- model 
builder I have often been 
confronted with the 
problem of starting small 
brads or tacks in places 
inaccessible with a ham- 
mer. It is, of course, pos- 
sible to drive such brads 
with t lie aid of a nail set, 
but in doing so. much 
time is often lost owing 
to the difficulty oi hold- 
ing the brad in position 



The Crass Braces oF This Vht HoEd the Jaws Parallel No Matter How Par 
, It Is Opened 


until it can he started, and unfortunately a 
misdirected blow often has deplorable con- 
sequences. However, this trouble can 
readily he eliminated by using a piece of 
54-in* drill rod. about 5 in, long, ground 
Rat at each end and then magnetized. 
Such a nail set will bold the brad firmly 
in any desired position until it is driven 
in place, To magnetize the rod, stroke 
it from the center to one end with any 
magnet, or lay it across the two poles of an 



Magnetized Nail Set Holds Small Brads in Position 
in Platts, Inaccessible with Hammer 


electromagnet while the current is turned 
on, — Harold T. Bodkin, Chicago. Ill, 


Improved Woodworkers’ Vise 

Keeping the jaws perfectly parallel is 
accomplished in the illustrated vise by 
means of two "lazy-long" braces of flat 
iron, each pivoted at the top as indicated, 
while tile bottom end is free to slide up 
and down in slots. Both crosspieces are 
pivoted together at the center. Hardwood 
is used in the construction of this vise 
and iron plates are fitted in the grooves 
to take the thrust of the lower ends of 
the crosspieces and avoid wear on the 
wood. An ordinary vise screw is used, 
but a cast-iron wheel ba^ been found more 
useful than a handle, as the vise can be 
closed and opened more quickly with it. 
Carefully follow the construction, as illus- 
trated. duplicating the dimensions which 
are taken from a vise in actual use. 

Use Old Brushes for Painting Concrete 

Brushes wear out rapidly when used for 
painting cement and concrete. If a new 
brush is used, it will be found practically 
worthless lor any other work. For this 
reason it Is a good idea to use your old 
brushes on cement and concrete, tints sav- 
ing new brushes for work that demands a 
betler finish, — L, H. Georger, Buffalo, 
New York 
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"Petrified 1 ' Logs Made of Concrete 



limitation Logs Made or Concrete Finished and Painted 
to Resemble Real Logs 


In order to prevent tile earth from 
washing down the jiaths of his terraced 
garden, a neighbor of mine called in a 
Japanese cement worker to put in some 
curbing. The worker suggested concrete 
logs and the result is shown in the photo. 
Ai ong the sides of the walk leading to the 

arbor, and at the base of the terrace, he 
arranged a row of stones. These he cov- 
ered with a heavy coating of concrete, 
forming logs of various sizes. To make 
the imitation as realistic as possible, even 
the hark was simulated, scaled off in 
places, and the surface was then painted 
in wood tones and lichen shades. — Lee 
McCrae, Pasadena, Calif. 


Lubricating Derrick Sheaves 

It is almost impossible to get the aver- 
age derrick operator to oil the sheaves at 
the top. as it is necessary to climb the 
mast. On an 80-ft. derrick, this difficulty 
was overcome by running a in. pipe 
along I be mast, to within a few feet of 
the top. and fitting a length of flexible 
metallic hose on the end to reach tile cen- 
ter pin of the sheave. Metallic hose comes 
in sizes appropriate for this purpose, to- 
gether with the necessary fittings, which 
are a solder nipple on one end and a *4 -in. 
pipe- thread nipple at the other. At the 
bottom of the length of pipe, an elbow, 
taken from one of the high-pressure au- 
to-greasing systems, was fitted, A good 


grade of grease, that does not harden in 
cold weather, was used, the entire pipe 
being filled by means of the high-pressure 
grease gun, so that, at any time after- 
ward. a push on the gun below farced the 
grease into the sheave pin. Phis method 
of lubricating has also been found prac- 
ticable on all clam shell buckets and 
on the derrick engine. In places where 
the nipple was likely to be broken off, the 
old oil enp on the bearing was removed 
and a solid plug was substituted for it. 
Another plug of the same size was drilled 
and tapped to take one of the grease nip- 
ples. To oil tlie bearing, the solid plug 
was removed, the one with the nipple 
screwed on, and the grease gun applied. 


Keeping Water Cun on Tractor 

After I had lost two good 5-gaL water 
cans from the tractor platform, which was 
caused by their slipping off and then being 
run over with the plow, I decided to fas- 
ten the next can in place so that this 
would not happen again, A couple of 
harness rings were wired to the fender 
and a length 
of light rope, 
fitted with a 
snap at one 
etui, was run 
a r o a n d the 
can, one end 
of the rope 
being tied to 
one ring per- 
manently. and 
the snap be^ 
ing engaged 
with the other 
ring, w h i c h 
permitted quick detachment. — -Will E. 
Smith, Thief River Falls, Minn. 


Helps for Home and Shop 

YOU CAN MAKE IT — -One hiimfceil illustrnted arti- 
cles teltinjf how to make toys, til mi lu re and rtoz^ri nt 
Other things from old hoses and odd pieces oi lumber. 
Price Ten Lenta. 

POPULAR WQODTURNIMG — Especially written 
fnr rhe amateur , this book should he in the kit nE every 
home' workshop Owner, Price Twenty- Five Lents. 

MODERN HOME INTERIORS— LVammed fall of 
suggestions for the home owner who likes tf> make his 
own built-in conveniences. . , • Price I'en (Tents. 

Order any fit the above from The I librarian , Popular 
Mechanics Magazine, 20G E. Ontario St., Chicago, in- 
closing the proper amount in stamps or coin. 
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E«tlt M VillllilX'" I >n U-polnttf wittl 
C'IhjcL rivtmj; into ' r S' .Lil tee" -''US Tli Ii Srryw. 


tltivyr ,nri' to Inc had from your tool iVaVr, 
Uki’iviiK C«utitcr«nl! {mu! other "Yankee" 
Aitiktiincnta. 


The One Screw-driver 
Every Man Needs 


MAKE 

BETTER 

MECHANICS 


TOOJLS 


Vtiri It iircpw, ,V|fp. Cw-* 

Lrhi^li Avrnur. Philuddjihiu,, l ! . S-. A. 

"" Yankee’* Tuoi iln? made Jor LtiC mechanir or 
amateur who vaiuvfl Mf tiniK :iU:J : Libor. and kritnus 
l]iC cmTWfny h.t! ijslni( LJat 1 ImtmL Ci.'K)le he C5i>n buy, 
Mechanic!; everywhere 1 h;iv j e cocnc to know UuU. 

Yankee" on ( h |j lual yon Tjicv means the utmost In 
quality, eJIicteticy ant] durability* 


I'SR Coupon to Kt't 11 Yankee” Toot Boot, 
Show* "Yankee” Tool* satinp; limr and labor: 
Ujltshct Bit Krac*:?-. AutottUilic Pimh Drill-., 1 VO- 
qpithi (11-lnch i Hand Drills, Kijtojici Tan 
it Tennises, Automatic Bi-iitfh and C LiiUtt 1 m]|s r 
Rjitchet Breast and Hatnl Drill?, ftH.'movab3^1ns*i 
V i ¥H-S, etc- 


O F all Ihe sci ew-drh ing tools on I he market. 

this “Yankee” Spiral Ratchet Screw -driver 
is the ONE tool every man needs, Where many 
screws are driven, it is the one indispensable tool I 


With both spiral and ratchet movements, it is 
adaptable to every working condition. Three bits 
supplied with tool tit it to virtually every size 
screw, fi Yankee " 1 Attachments, to be had sepa- 
rately, drill holes, countersink the holes, run up 
tints. cIa\ „ 


M Yankee" No. Aft* A. — Standard Spir;>l Ratchet 
Scrcw-drivt* u --"tl tine world over by skilled m\'- 
< banks. Prii . . for tool will l throp screwdriver bits, 
S3. 00. Also made Heavy and Light Patterns. 

“Yanked" No. lAQ-.\. - Spring in handle male* 
ir the Quick* Return Spiral l-i-.t c I - t Scri-w-drivei. 
Price, with three bits, $3,45. Also Heavy and 
Light Patterns, 


The *' Yankee'" Spiral means speed! 
the k “ Yankee” Hatchet, the greatest 
convenience ever known in dining and 
draw itig screws ! 


The genuine is always identified by 
I be name "VAN h KK" on 
the took 


J ’ ^ ' -| pi k £■ *• " " 

N o . 1 i Ci- A . 
live Minnc in 

handle HI : l k ■■ H 
it IIm? i./illyl;- 
Hi-t urn 

Driver. 


YOUR NAME.. 


ADDRESS. .. 


. . , ipm) 


m 
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PLEDGE 
to the Public on 
USED CAR SALES 

1, 5 days* driving 
trial. 


2. 3 fl-day guarantee 
on cert the d cars. 


3. Lowest price 
marked In plain 
figures* 


is car 

five days to sell itself! 


H And if it fails to sell itself ? 11 


' Bring It back! Every used car hacked by the famous Stude- 

baker Pledge carries the privilege of five days 1 driving trial/* 


Y OU have five days to test the used car you 
buy under the terms of the famous Stude- 
baker Pledge. Furthermore, if the car does not 
sell itself, you may return it within five days and 
applyyour payment on tfrajear in your Stude- 
baker dealer's stock, new or used. 

Under the terms of this famous Pledge, you 
get good appearance, good performance, and 


good value because most Pledge-backed cars 
have been thoroughly reconditioned* Certified 
cars sold under the Stu debaker Pledge carry a 
30-day guarantee. And every used car carries its 
lowest price marked in plain figures. To get the 
full protection of the Studebaker Pledge, see 
yourSmdebakerdealer/rr/when you buy a used 
Car — g et th i $ ass u ra nee o f compl ete Salt sfact ion ! 


STUDEBAKER 

Builder of Champions 



Invest 2 c * , * 

ou may sa ve $200. f 

Sptnd 2c now fqryoorctipy 
of this intueicing and in - 
smienY-c booklet, ‘How 
to si Uicd Car" 

— st may Save you ai? 
much as 3200 on the 
used or you buy. 
Mai 3 the coupon 
nowl 


THE STUDEBAKER CORPORATION OF AMERICA 
Div. 1SE, South Bend, Indiana 

Please send me copy of "How to Judge a Used Car/' 


Name * 

Street 

Oty. 


State 
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No More Piston Rocking 




No more oil pumping , , . tio 
more piston slap . . . no more 
compression loss or power 
Joss. Here’s a new-type piston 
ring that quickly stops and 
permanently prevents these 
common motor troubles. Itre- 
stores new-car pep and power 
to old motors at a saving of 
$30 to $80, depending upon 
the make of Car, 

K (Mr « » y 

The minute you swrt your tomKc crank- 
shaft whirls around and ground at 
n i ns-i i ke speed r I ns wntl y a t er niac bcat- 
injiC, t blowing fiction begins. Pistons 
arc hurled against Cylinder valid with 
tremendous force — hundreds of times 
every minute. You. Can imagine what 
happens! 

By rhe rime you have driven your car a 
tew thousand miles, cylinders arc worn 
out of round, tile, trance between pistons 
and cylinder walls is greatly increased, 


Ring edges arc worn bevelled. Then ■■ il 
£eep£ past the rings and into the com- 
bustion chamber. At every explosion, 
gas is forced into the crankcase oil. 
Compression is lost — power wasted. 

Piston Rocking Can Be Stopped 

and Prevented 

Car-OWners all Over America have found 
that the most satisfactory way ro quickly 
stop and permanently prevent pasnm 
rocking is to replace old-style piston 
rings wirh genuine Raraco Replace men t 
Piston Rings- 

In bosh design and Jesuits, rhe Ramco 
Ring is different from any other rtr.K on 
the market today. Actually, its “a ring 
within a ring" 1 

The outer ririft is made of sofr. flexible 
Kray iron without tension nr spring; 
consequently, it flexes readily into irreg- 
ularly shaped cylinders. 

The i n n c-t ring die d wi th i t provides rl eg 
ptoper skiing pressure at all points. 
This inner ring- takes hold of the piston. 
Centralizes it and. keeps it from .striking 
against the cylinder wall Jr exerts the 
exact amount of pressure necessary to 


properly s«d rhe cylinder. This pre- 
serves the cylinder wall and prevents tt 
from wearing out of found. This pres- 
sure rs provided, thruout rhe entire life 
of the motor, because the Ramco inner 
ting is made of spe-csal analysis steel 
which dues not lose its tension under 
highest motor temperatures. 

Special Introductory Offer 

ff your dealer or garage-mart has not yet 
stocked Ramco Rings, tear out and mail 
the coupon below. SEND NO 
MONEY. We will immediately for- 
ward you a complete set of Riuncos in 
the correct slice for your car, Complete- 
set packages for Fords and Chevrolets 
Fours are priced ar $".20; for Dodgc 
Fours at |0-60; for Chevrolet Siutes at 
£lG-ftQ r A complete stc of Ram cos for 
any Sit requiring 12 compression andb 
oil rings Costs you only £11,70. 

Send No Money 

Your postman w-lI] deliver your set of 
Ramco Rings and your FREE Instruc- 
tion Chirr. Pay him for the rings only, 
We will prepay all shipping and handl- 
ing charges. 


DEALERSl GARAGE-MEN! 

Rnmeo Replacement Piston Rings enable you to give your 
customers a first -class, permanent, motor repair at surprisingly 
low Cost. Millions are now in daily use in passenger cats, 
busses, taxicabs, tractors- Thousands w:Jl be sold in your 
community this year. If you want to triple your repair busi- 
ness, write ri^-ht now for complete detail > of the KamCO Ring 
and the Ramco dealer proposition. Give Jobber's name. 


HAM CO 

REPLACEMENT PISTON RINGS 

(re e . u , a , PAT, OFF,) 


MAIL COUPON 


I 

I 


! 

\ 

I 

I 

I 

! 

I 


RAMSEY ACCESSORIES MFG, CGRf’GRATJON 
565HS forest Park Blvd, T St. Louis, U. S, A. 

I want tt> cake advantage of your Special Introductory Offer 
to readers ol Popular Mechanics. Send me, C, O, D-, a 
complete set of Ramco Replacement Pisrtm Rings for 


( Name vf Cat) l Y r-xr hu:lt) ^ (\ti. Cylinder*) 

Name., Address 

Dealer's Name. 

Dealer's Address 

(Dealer' i name ihmild b<- k p 1:1 1 l J - M - M ■ > U 
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To men who 
don’t send 
coupons 


G ENTLEMEN: Men have (old os "Why, I never 
sent a coupon for a sample in my life," And 
it is true, many men do not, 

Yet men by the hundreds of thousands have 
broken that rule to try Palmolive Shaving Cream. 
Tor we confess that words are inadequate to de- 
scribe to you its advantages and virtues. 

And w r e rest our case entirely on how the product 
itself impresses you. YOU are the judge and jury. 
Your bathroom is the courtroom. 



We feel that we should warn you 
of one thing, however. Jf you mail 
the coupon the chances are strongly 
against your ever returning to old 
style shaving methods again. For our 
statistics show that 86% of the men 
who make our free 7-day test, be- 
come wedded to Palmolive. 

PALMOLIVE RADIO HOUR- Broadcast 
even-' Wednesday n igh E— over WEAF and $ c ) 
stations associated with The National Bread ■■ 
C**tin* Co. Kara 


7 SHAVES FREE 

and a cun of Palmolive A Jeer Shnvinjr Talc 
Sim]dy Insert your ilameand address and mail to 
Palmolive. Depc. M-S4G, P O. Box 375, Ofand 
Ctnttil Post OfISte, New York City. 


(Fleas* print your name and nddreapf 



Mi. Raity to play in peneet tun^. 

Learn ipjLcker hw win fir eater 
jnusscal success. Sousa ami Lhy world-'* 
ioreatrst artist -a endorse Conna. Theu 
nave [>r<ived- Conn Bnperiarity, The 
art 1 ret i S i n Con n r & oaten ted eons tr u c- 
ti*n. Many oackidve fea tares, tot 
they cos.! no more. 

FREE TRIAL, EA$Y PAYMENTS. 
Any Conn Band or t irvlu-uim instm“ 
mont Bent O Cl f LV.e t.i -1 al , LLLh: rsi ! Kr.- y 
Payment Flan. Write farep&Po toiler, 
Sead For FREE BOOH. L>£-F>CTites 
yemr fiivori V ititnimcsL Gives his- 
tory, place in band, (win eh om-nKirnsy 
tniEmg opportunities. II lustra toe 
in w-n mohclfl In natural talers, 
1st untigq i i in trtprant, 

C. G. CONS, T.TD. 

#SI Conn Bfedg., Elkhart, Indiana 


y L- y* 1 Tt'orfrii JLjfrgrj. T JT 
"Mir ha ferlu re tj tf 

B\KO INSTRUMENTS 


Write for FREE BOOK 

* ► Mention Instrument i < 




Make Your FORD Into The “ACE" 

AET READY FOfi SpFUMC BUILD YOUR ICt NO W— 

SJ 5 J 99 Red- 1 -Kut tiro sire patterns 

lie* 1 you nn .a.ILy tfipiTfn 
jDtO Thin r.M, Sp* rt~ I '■» r hi 

’iLD cfLhZ 


Il.-i 


3ns £? 


Seat 


IliCliUlldi UTO iji.jm ■4lt 

t-n-incd m-kuilvU- ?fn 

lny -ip !h« l«. hJi.kn» nandarfi 

< 1 ■ ' <*l. >frnJ JOT e+in in r 

■ : ■ ■ trj JTMj,| ..■ ,in -i P4V thdrif- 

fi JiLR.'i', », ff*rl eat jiittfr'A, ftr ra 

i? /'O Sint "liiiinr-L*” 

irtm, TVlk*. R'ln^Ak' W, anti m .• r 

■ jH-rJ ntrruiUn, QkliXH RIGHT 

h D If jptf £. r r d rfi| j Lh^iJiL 

KU tMPE L COM PAW V, 123 Ku* pi r -c I. ft! _ .. CUTT END r IOWA 


nidirte 



Build a CLOCK 


FREE BOOK 

prclotk Mating, 
M ifitfy M alfnu 
Mhu. Give - 
priwii s?E 


nwiU#. 

Write NOW' (.sr 
! 

AMERICAN 

1670- 1 Rudntr 


Shorn Haw VMJ Can Make Fine 
Clot hs Sight a I llotiie 

— r->: y ■ -I.- -I. ..!• t v *dl j»i :• We 

f tiriii" h i:i .*1 iejIi«. fuirr h IV. 'As £-] jB& 

up; nhei» . ' ' !iii :■ III! lir ii ■ bimkc 
t.Ht i !! ; • ■ • ' di-iTik.liJ 

for Ma il i*i, llnlj ;■>, I I r:i |1--| r I ! i.rr', Ctl^-lfc. 

Write (or ■ • r J'rwu ■ ■■ -. J-’JtLI: 
CkCdimr. 

CHIME CLOCK COMPANY 

Si. Philadelphia, Fa. 



BETTER BOATS 
at Lower Pfktf 


BEATS 

the World 




The BEST that MalH Bpti 

SkIH and Experience can Produce 

TWO BIO FACTORIES 

Out complete line of 22 made I h uff era y ou & variety to 
choose from. Prompt shipment from factory to you. 

Catalog Fm-SgTe Money** Order by Mai! 

FJidff ktefe Find of bout in t whtch you Ur t inUemted. 

THQMPSOH BRO&, BOAT MFG. CO, not 

2 ” issSar^uSSt.) 1,2 "b^vss" 1 *" 0 
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HERE..GLAS5 COMES TO LIFE 


H OLD an electric light bulb upside 
down. Inside, you will see a fun* 
riel-like gloss stem, holding the 
filament and the wires that feed it. At 
the left you will see a battalion of these 
stems parading through the machine 
that makes them. 


There ore 35 steps in this parade. At 
each step, hissing bunsen flames dart 
out to keep the glass molten, olive, while 
metal hands mold it „ „ * while compress^ 
ed air blows the hole through which 
the bulb will later be exhausted * . , 
while precise steel fingers insert the tiny 
molybdenum wires. Thirty-five delicate 
operations (those Filament supports, for 
example, have a diameter of, just 
0.G05 '} . . . yet a complete stem leaves 
the machine every other second. 


Here is intricacy, and appalling pre- 
cision , . . precision that comes to this 
machine, as it comes to all automatic 
machines, from precision tools, like 
Starretts. 


Your work, at home or at your regular 
job, will be finer, worthier of honest 
pride, if you let Starrett Tools bring new 
precision to y o u r eyes and hands. 


Have you seen the new Star reft Cata- 
log Ho- 95 "AP”? The coupon will 
bring it, free. 


Above-; Au horrid Fie S“em MAlhiftc, HVg-raiie- La flip Cs. 

Rig hi: 51 -n.i r$H Oral Teil Indie Dior Mo, 196, -an e* I re me ly u-se'uF ir-a ch i n ist’t 
1-0*1 lhal give* inil-a-ilarcD-js rro-dingi in l-pqalhi. S larrefr HacSr-fow Frame 
Nd. S .$3 , blade N □ . 153, a Foci 111 a I bela-ngi in every home 5 hep. 

BtFowi The eoup&n. ll will bring I he new 5 tarr*Ff Coiolog No 35 1 ‘ *p J " 

illui Ira hlng frVif frfh*r 5 <orr*l! Tooli f-or and *el*Fwd 1 king. 


THE L. 5. STAR RETT COMPANY 

ATHOL, MASSACHUSETTS 

Please- send me Star^ett Cotolog No, 25 ,k AP n 

Mom* 



Slreel. 
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f -lix it until 

PLASTIC WOOD 


Retf. U. S. Put, Off, 

Outboard boats — what a racking 
and tearing they receive! Plastic 
Wood, that handles like putty* hard- 
ens into solid wood* and holds last- 
ingly fast to any clean dry surface* is 
the quick* economical and permanent 
means of keeping the craft in service. 
One man writes of holding cleats that 
have been pulled loose; another fixes 
a split almost the entire length of an 
outboard hull both are permanent 
repairs with Plastic Wood. 

For big boats, small boats — Plastic Wood 
has many uses. At most as many as it has 
around the home. For the automobile, too- 
leaky tops, rotted wood, loose fixtures, 
dented body or fend ft s. When hard, it can 
be sanded to a hair edge and takes paint, 
varnish or lacquer perfectly. 

To soften or thin Plastic Wood, and to 
clean the hands or tools after working— for 
it sticks fast — use Plastic Wood Solvent, At 
dealers in 25 and SO cent cans. 


Handles 

Like 

Puffy 



Hardens 

Into 

Wood 


Tube 25c — Vi lb* can 35c — 1 IK can $1,00 
Ac "Hardware and Paint Stores 
SenJ fur BuoUi-f Oil Boa* Rcjjtu'r and Cunslnurfion 
A DDISON-LESLIE CQ. ( 430 Bolivar Si,. Cmiiufi, Muh. 


Model 
No. I 


I m WATCH! 

“It Taxies” 
“Takes Off” 
Flies! 

Tbt thrill "f A lifctfm* *nL fun iraUr,- u. rear* vrlib tbs Klimtan 1 5JI*-«r At- 
ir»» riJMflK J-'lmiri Idlu-p 'wm wer tbe Uniumsum-.. on km*. -iii r ui,i..-,. rliirhlu, 

HoE. Clh>l*i;r||,-Flr-.n l«T. hut fully built. A ntu-jnrtlE I«Uwii)blp *r.i| se‘m ,-tR.ltjr ta 
Hjr. Had.' i ! Bnlriii wnnd and aluminam; blum i:ium ji^nppUer; adjust! bT,I« v lnp; 
*tronr einel hi Kiwtixr. Model No. ] , wtn* . J H f.J V>n ; l «-s-»t of MFjh. J-3 . :<ij 

Cither rrodeLH. Ftacinfr irul Caliiri Type*, at JL.Hji- iu|.-4 &0 If rcor dealer curiuf 
■U^plr JfiJUh pviid, yOnr order (c ur. J-oi.n SiLvnr Aj"|-rtw Club u-ud bceijm* n Slj*Ler 

KINGSBURY MFC. Cd Mfr AN V . S5-H M yrtle St., feaene. N. H. 

KINGSBURY JSs TOYS 





FREE! tfonllp 
Aloviesnope; ntnowa 
motion picture <>t 
Stiver Arrow llljrht, 
.A bid rnuiplcte toy 
catalog. 


3enri 10c for k tnas- 
burr Ul»fl Vvjiuei, 
Balloon Tire Eras- 
er, Set ul 4, 35c. 




•SOLD ON EASY ! I RMS- 


Wo#K4C£ £leciric Wooowo/ifcss 

Complete Outfit Including Planer* Saw* Lathe* 
Electric Motor and Many Usefnl Attachments 


fli.raiil-fij' . 

G nsd J njr . 


Fast — Accurate — Complete 

Priio fbpiplele, jlj(l.OO, Eny TeittU, 

Write fbr complete infbrmfltmn . 

J< EL Wallace Sc Co,* Chicago 

tl W. 42nd Il. r W»w Yark. MifIiii Si . h n r,«o*l*-to 



Fullfl your own out ixmri 3 hyitrontaue motor or sail twi a t . Uese our 
plaits or (nwmfh-4£iwn I ram pa and iiuiehlnOd jmrts. Many morteLA to 
detect from.. WrJtoforuewciitAlcfl, PleoAuencluftepotitaac fur cu t ulus. 

J. a, WELCH, lnr. r OcjH.fi. 1351 41sl St* Milw.uk**. Wi&. 


ELECTRIC 

LIGHTS 


Complete ] 10 - volt Electric 
Light Plant. Ideal for Farms* 
Camps ;.nd Summer HomeftL 


ANYWHERE 


* 139 00 


lturA household pppUa.nMfl, Install it yonr- 
nelf , Wiri mr, 1' i y I ufcn nncl Lumps for 7 rooms, 
$17.50. Also larger models O. C. or A. C* 
Write tor circular D. W, ON AN St SONS* 
3& Koyalston Ave., Minne4p*lij ( Minn. 



PROTECT VOUR CAR 

E V E R E A D Y 
P R E S T 0 N E 


tor preparation nf t]ic pt:r- 
fett antLfrwn?. 


fKationi.il Cnr hen Coni 11 anv.In.t- 
if-rfriru / Offi ( a ; N ew York . N . V . 
j Brnnihcz: Cnlcaeu. Kimsaa City, 
New Vert. San Francisco 


f Um it o f l. J ptaosv 
| C urbiiie *m,f 


UCL 


C u y b c N 
C FJrJ^Jru^fOS 



Oh! Boy! Build this cur. Speed 3.1 
mile a per hour. Driven by 
gasoline motor. Can be 
built by any boy. Part a 
furnished by us. Are 
very cheap. , c end .50c 
fur tiuil ding plan* and 
price list of pfrrt£ 
ehowirtjF how to build 
tins boy’s car. 


SYCO SALES CO., 1524 Fernwood Ave. t Toledo* Ohio 
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can see Ethyl 




knock out that f knock 





A ■' '¥''ir;n(! r:cnt«n.*.tn- 
twn of h o v nn*! why I !,v| 
ilHJlTOVC? RIOCPT £.11 |f<- f- 

r'u c lh I ii r r . NT ; ! I . cm r , i" :n n - 
lor fs bnvp Irartic ! lh:< 
E h h □ •-[ r ,■ I lh y L i n 

ICLcir =WlL 


In terms of your own tar this means improved 
performance through greater power and flexi biU 
i t y , quicker pick-up, less vibration* easier hand- 
ling and slower depreciation. 

Ethyl Gasoline is good gasoline to which lead- 
ingot] companies arc adding Ethyl fluid, the anti- 
knock compound developed by automotive re- 
search to improve motor car performance* Try 
Ethyl in your car. You will see and feel the differ- 
ence* It is on sale everywhere sit pumps be siring 
the Ethvl emblem shown below. 

d 

The active ingredient used in Ethyl /laid id lead. 


T his r * knock demonstration machine, which 
is shown at state and county fairs and other 
public gatherings throughout the country* enables 
you to see- Ethyl "knock out that ‘knock. 

A croup of lamps on the instrument board flash 
when the knock ' occurs, A wattmeter registers 
the power being developed and a tachometer 
shows the R.P.M.s (revolutions per minute) at 
which the engine is turning over. 

The engine is run first on ordinary fuel, It 
knocks, ’ the lamps flush, you note the position 


of the needles of the wattmeter and radiometer. 
Then the valve controlling the fuel is turned and 
Ethyl replaces the ordinary fuel. The f knock 5 be- 
comes fainter and dies, the flashes become dim- 
mer and disappear, the engine runs smoothly, 
quietly. At the same time you see that added 
power is being developed and the R.E.M.s arc 
increasing in proportion. 




GO0D Jq. EfhVL irHVL 

GASOLINE T fU/IO CJLSCUJNE 


Wherever you drive — whatever the 
□ il company 5 * of brand JS^-oei- 

aied wi th in n*/ pumpi bearing the 
RshyJ t- m hi L”tt repTeuata q misty gas- 
oline of ii :^h arvlJ-knoels FaT3n^ r 


ETH V I. C 1 A SO L I N K VO R F J O Ft AT l O K, CHftV -S J- F_ R II 3 I L [ >1 N C, , \ r E W TO HKl IT V 


© te i‘- >93° 


ETHYL GASOLINE 
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COME ON! 

S wing into the saddle of a Harley^ David son 
and nde away over the " Thrill Trail’ 1 . 
Feel the surging power of that quiet motor as 
you twist the throttle. Flashing speed — rocket 
acceleration — and so easy to handle! 


* - 




Feel the cool wind in your face — no cooped *up 
motoring for you! Swing past the crawling cars — 
out into the country where lakes, and streams, and 
Thrills are waiting for you. 

You can afford long tours and vacation trips by 
motorcycle^ for total running costs arc only a penny 
or two per mile. And a Karley-Davidson is easy 
to buy. Ask your nearest dealer about his convex 
nient Pay-As-YoiuRide Flan. 

Harley-Davidson 


Name,, 


Addrets.-..^.- 


HaiieT’ , Da'. , td50» Motor Co, 

Dept. P., MilA-jukee, W*». 

[ntereited in yuur motorcycle*. 

Send 1 1 rerat u re, - —— — — - — - 

My igc Li □ 1^19 years. □ SO' 50 year*. □ > 3 years and up, □ under lfi years. Check age group. 
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Muiantiir tow^i/nir Itrpy (Au 
rc-nogt f &mf unable al! >h ifunrr, 

f^TFlJiLO'jd helped Hiu jJ i!" i kr- flfirj (j 
in upper pit m. 'e wnl /■. tetponsi- 
btt JuT rht rjJTnarlci r infrrmF it 

view ixlcm'* 


fittQidi'iiic eahitu Hn be bath ecmtunuxiH*- *■( F nzdiwm; 
&id they fforvi the ueoshtr uvtt. 


puts comfort , economy and good looks 
into summer cottages and cabins 


Your summer home in the woods or mountains or on 
the lakeside can be marie more cheerful and comfort- 
able if, in its construction* you embody Masonite 
Structural Insulation and Masonite Presdwood, 
Masonite Structural Insulation protects you from 
hot days, chilly nights and those rainy spells which 
so often dampen the vacationist's ardor. It keeps 
your home invitingly pleasant at all times. 

Around homes and camps. Masonite Presdwood is 
used for ceilings, panels, partitions, closets, shelving 
and many other purposes. Because it resists water, 
Presdwood makes boats, boat houses and bath houses. 

Big builders employ Presdwood to line concrete 
forms because Presdwood produces better, stronger 


concrete. Manufacturers use it for toys, incubators, 
refrigerators, signs, tool boxes, automobile truck 
bodies, desks, cabinets, etc., because it is so durable 
and workable. 

We will be: glad to send you booklets giving com- 
plete information concerning these Masonite 
products. Just mail rhe coupon. 


MASONITE CORPORATION 

111 West Washington Street Chicago. Illinois 


! “ 

! M ASOtflTE COR PO Et ATION 


1 

C M. C.. 1930 


Dflpl, L- EL, 111 IVft&l IV a^iingHan Stfcrl, Chicago 

fli-nt*! Hfflf! mf. Ft>i‘. Fjniplri of MnsdjniCe Structural Iii- 
buLi.lioh and PrcddwoaU ind die MasoniCC huuklcLS. 


M asonite 

STftUtTLIILAl INi (RATIO* - IWSUlfTIM* iilrt 
- OUAMAf Qf <0P 


•iYa/rtf.,,., . 
Addfta . 
Cit x..,,,, , 


L. 


State 
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World's Finest 


Outboard Motor 


N OW, at moderate expendi- 
ture, you can own a smart 
runabout equal in speed and 
comfort to boats costing thou- 
sands. The Elto Quad develops 
35 horsepower, drives big roomy 
outboard runabouts 30 thrilling, 
slashing miles an hour. Electric 
starting gives motor car conve- 
nience and handling ease. Four- 
cylinder design with new type 
rotary disc valves and new un- 
derwater silencer give velvet- 
smooth, quiet operation. Send for 
catalog! 

For smalier runabouts — 
the new Senior 

A rcrw motor specially designed for me- 
dium sized runabouts. The Senior Speed- 
ST er develops L4 horsepower, drives 16* 
foot runabouts up to 24 miles an hour. 
Brilliant in perEorniir.ee, exceptionally 
rugged snd dependable. Elec Erie starting 
model offers instant starting at the press 
of * switch. 



Send /or Ceta/og 


New El to catalog com- 
pletely describes new 
1930 models — ihc Quad, 
Senior Speedster, Ser- 
vice Speedster and the 
handy folding Light- 
weight. Mailed Free, 


ELTO DIVISION 

OUTBOAHD MOTORS CORPORATION 
Oie BvEnrude, President 
3 S 50 -S“lh Street Milwaukee, W is. 



R ADIO reception may be made much more enjoyable 
by plugging in a Falck Ckroceptor between the 
tighE socket and your ai±t, By blockinc out the line 
interference noises this wonderful device also helps 
selectivity and distance. Tested, proved. Thousands 
now in, successful use all over America, No change 
required in your set. Only equipment of the kind. 
Compact size: jH" x yVi* * 2^". Made by pioneer 
radio manufacturer, Ae radio parts dealers „ or write us 
for new free folder. 

Fa J-k $7*50 

1 (TFiffc Cjard and Phg) 

CLAROCEPTOR 

Min lj fact uml by ADVANCE FJ.EC1RIC CO. 

Dept, P M — I 2 t 0 >V, Seen n si St. n Los Calif. 

JOBBERS A NO DEALERS, GET OUR PROPOSITION 




UJ WtM ft'* q-.u - Aif / \ _V- 

TTVTil^ s*.-i 4 b j™ by mall , uif I \¥*rrlrs', 

]UF f n|LJ^ *l iv j ,— *1 l i ■ In :inaro ticim- 1 V-fT-*/- 

I I ^P^Rlyt^jm-iBiJ. Ella ftttura. lohri'H I - I I L j*X J 
•jl In# i^,pik- OI.Aefil.foaeiwiti^ I- l 

111 fARM 5*0 TO $ZtMl WEEKLY V 

'*jr OtW Wiey-ar.di. Md . iurftiH-HTLHJs iirrndii^fr, \ J li j 
r 111*111" Jia.OiHi mua 111* lniimiia* in r,rj* ..vir, 

Jr, hr. N. V., k.-'-h fSfj rora. *hcv-- card \- 

Crnwf.tr-H, S' - V .trriir-. >S« -Wl* !*i- V V 

il'it •jtrtLr »- 1 ' r Writ* fur Mutplelu lnfurHin!!.i,i. 

DETROIT SCHOOL OF LETTERING 

15DStim?*n Av*f. Ihl tSl-J petkOiT.MICH 


Book 

of 

Fact*’ 


Write 

For 1 1 


PHOTO ENLARGEMENTS 


Size 16x20 inches 

iStffl* Dried fur lull lensth 
M tiuut form, wrouip*. Jand* 

T-"' BOlflkalA, Etc., 
ti- MinrffeTnenl* HI kr: ” T>nrl 
Si lf?ori±p picbdW. 
tiif-D PT rmir eWB wyjlnsu 
pietd pu*mr,t*rih 

SEND NO MONEY snap < *n r * 1 1« J 

■nd wltbFn * ivxir> j-ou will recdLrtr bemuLi- 
falllfB LlfcdeBl*riamqnt. sire J0Sfin in.. Ru*m>- 
teed JAdelw*. E-’i* potHnuLii I'tiin po*t»a»- 
or -X nil * L (jfl witn order jui-d tvfl p*J 

S pedal Free Offer 2 urjTCTPdBt W* 

win ««nd FREE n h*ttjd4lttt*fl miniaturs «ikrf.dur!l^n nf sjnT, 

T*i* *<iT*ist»fffl noii' of ih-in *riikEinjr offer »nd ji'iir v haCu to:Ja T, 

UNITED PORTRAIT COMPANY 

SOD WHU Laka St, D*pt- K-360 Chitaga* HI* 


In Your Home 

’ A Our .tuajrveli'itfi, ptfioLical Mane 

Maehiflfli 9 «U fei ]n« art $ 3.75 puntlMtitJ. end uys^iunG 
Bize nrm a* h:m thfutres- W e ttlao liftve Wfimtartul illmii 
tit low«ii priKy— vltb a tiew nlm e.seftauae Et'niise, 

Don't Miss Thjij TTfWf jVOU’ far Fret CftfUtopm*. 

PARAMOUNT MANUFACTURING CO. 

Hdpt. G-SO, B0$TDN, MASS. 


HOW TO MAKE TO! R mv N 

Attractive i i umti ke 

Pcj.i) 10 U~ J., I’uii V Si*w Third 

Hr.,,* W.rfk r-lH*p i:un(*l«imi 

itu-ifil*!^ difcrtkir,* ior lukiM dif- 

I' -! r.i tifL-|l-,.r ■ lxi"Er r * ' r ' 1 L.;UCL*, 

7--:j »■.' 1 -Xl* CA .ff- lH-. ^ I nal. 
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scape L.from heavy shoes 


Chief Long Lance 


shows how freedom builds strength 





Sport Shoes 


i- 

i 

l 

i 

i 

i 


The B. F. GiHi-Jrrch HulabtrCn. 

Atroilf Qtiie. 6 M 

ftud |t,le In coin i»r ?Tjm.ps. 

f'teaie senJ mi? "Hu^ to Talk in [be Indian Sign LanftniUKc," 
by Chief Loin; Lance. 


£ l^rOBODY can imagine an Indian wearing 

^ ^ s c iff shoes/Vrites Chief Long Lance/ They 

would have weakened our foot and leg muscles 
so that we simply could not have lived through 
out battles, hunts and great treks. 

“Out our moccasins never strangled our feet. 
Modern canvas rubber-soled shoes are most like 
them in protecting the foot against injury with- 
out weakening it. I use them myself in the long- 
est hikes and the stifFest climbs/' 

Modern sports demand speed and strength. 
Foot freedom, the kind Goodrich Sport Shoes 
are specially designed to give, is absolutely 
necessary for strong muscles in the feet and legs, 

Goodrich Sport Shoes are built to develop 
your speed muscles. Look over the shoe de- 
signed by Chief Long Lance himself. It incor- 
porates his theory of the ‘"barefoot tread'* — an 
absolutely new principle. 


(At left) The CuiEF h s 
Own moccasin* show- 
i n g the “barefoot 
tread" on the worn 
part. Compare it with 
the sole of the Chief 
Long. Lance Shoe be- 
side it. 


Indian sign for “escape' 1 


Escape— ’C ross the wrists of the closed right 
ant! left hands — right wrist over left wrist. 
Then carry both hands upward and outward as 
though breaking 0 bond around wrists. 

* 

This is one of the many signs in the famous 
Indian Sign Language, fully explained by Chief 
Long Lance in a big 32-page booklet with over 
WO illustrations. Send for it noXvl 


TEN FEATURES 


1. u nique Indian Design. 2. Dodging Pivot. 
3, Emergency Brake. 4. Whirling Pivot. 5, 
Barefoot Tread. 6. Easy. Flexing Shank. 7, 

Non-Skid Heel. 8* 
Moccasin Crip In- 
step. Cushion In- 
ner Heel. ID, Form- 
Fit Tongue, 


i 


Ad d rcu , 
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rjy.il 

lull-ir 01*1 

t lilt J 




*20 a Dag 


ffrilf- nd«i iasl Jot 1 M« *t- 
cetlhiil Imp- Auh Krat 

Cnwr* A lr . i vaI «**--«>iicfc p*Im. 
^S.vihP. Wri'A for hard m - i f Ft«e L- i !.■’ ■■ |p N-mpl- O’-ifii 

Dept, Sift, ie 34-16 N*rth Ave., CMc-ig* 


Cnn’t toll 
where 
l Ik* crack 
was 




RUTLAND 

PATCHING 

PLASTER 

l X ut/H 


You can tjiisify make cracked 
walls ami ceilings good as 
new with Rutland Patching 
PEasrer — the quick, money- 
saving mender* Just mix^ kb 
a little water, then fill crack 
or hide. If you want a per- 
fect, lasting job, be sure to 
ask for Rutlutid Patching Pias- 
ter— made by the secret Rut- 
land formula that insures 
absolute whiteness and per- 
manence, At paint, wall-paper 
and hardware stores. Rut- 
land hire Clay Co., Rutland, 
Vermont* 


RUTLAND 

PATCHING 

PLASTER 





in a hacksaw 
built for punishment 


Now ... an all-steel* unbreakable hacksaw wirli 
puffed brtLetncel A “foul"’ AtnJ a "hang’ 1 thac in- 
vhes aetlurt. Handle preited from h ea yy steel. 

Pistol grip shape. Securely riveted to frame. 

The rough s-ctel frame haa unusual strength where 
working strain is centered and is quick Ey adjusied 
for all blades, 8 [p 1Z inches. Ser in nti y position It 
provides a taut* ia^r, dean-cutting cool. 

The Nl>. 104? shown above retails for $],Z5. Other 
says, with wood, steel and com posit ton handle*, 
range from 60c TO 5 1.25. Every saw- i* accompanied 
by a high gtadg tLtngsien |lloy blade and fully 
guaranteed. 

CRESCENT TOOL COMPANY 

210 Harrison Sr* Jamestown, N. Y, 

Cable Address "Crescent 11 

Thu Crescent-Smith £k Hem; n way lire includes 
wrenches, pi refs, screw drivers, snips, hacksaws, 
auger hits, punches, chisel*, etc. A copy of the 
complete catalog will be mailed Free on request. 

(Jet yours today. 

CRESCENT SroieiTway TOOLS 


MOTORCYCLES 

Wonderful Bargains 

Stti all E epos it — LibcralTe rm s 

Indians llarlc y-Davtdsons Ace 
and Hendersen 

Si- nil in t-thti f.jr Hull; I in A, 

'ifrf^rviiril / t r, 1 , . fi cli part* sf Ji.- .jSrt-J 

WALKER -IN NAN C0, t 1309 Boylsloo St., Boston, Mass. 



Sport Bodies for Fords At p"dt ry 



Mtkc Vuur Puri} hrn Ctaasy Car 


This Model, 
in Grey 
Prime 

Srnd lUt'if -phoiAlu* nil 

models nt hiiHML.ii *ml ■.i; !.- i ,'quiji- 

me-nt ful* r w-J Cnavnlrl. >Si- 
f'/mprifsa-f-iciii h* 1 n J # ., unilc n»l tins' 
part*, -i:l ■'Chars. I. ■** ; s -U i ir h. ^ ^ r fen- 

dersui Cut nfiown- body on Me.Jcl A 
FartL Also truide tor Mm jp I T Ford* 


$ 38 5o 


Sport Factories, D«pt. A*S Aurora, Illinots 


WANT a new business 
profession of your own, 
with si. 11 the trade ycui (in ii 
attend to? TSien bwnne 
afoot correct ion t* ;n id 
Mtvifp fee*,— not niciikal 
rmr chiropody— easy terms far home training,, no further capital 
needed, no gotkI? to buy, no agency * Addtcxa 

Siephetison Laboratory, i nock Bay. Boston. Mass. 


DO YOU 

iii u lew weeks earn big income in 



Direct lo you at wholesale prices 

llltulckleil fUj L I -p 1 1 h Half Cull1iilrnr:ji Prirr Li; T of 

Csitranietd Id duns Harleys Hendersons So pc i X tic, 

(Sold on Miy terms if desired) 


CRANDALL CYCLE CO* M Sm 

M«f B-ri ft l*i Slue. teOS- S^SpBli Mltti 


5 Wp«t*l* It all 
pUtltkmU 
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9 " x3' New Model South Bend Cs® 0 
Jr. Back Geared Screw Cutting 1 * - 7 'rf J T ~ = ^ , .“ Y 
Lathe (weight 375 lbs*}, A pre- # ^ .■ > 

dslon Lathe for the Tool Room, /* , v\ liSW 

Mad line Shop, Electrical Shop, ■ 11 i ; 

Repair Shop, Service Station, and for quantity production 
of small parts in manufacturing plants. Com- $ 
plete with countershaft and equipment 

Other Sizes of this Lathe 


169 


Size 

SMpiMtls wdtflt 

Coun ini ( -h jft 
I>Tiive 

Hurizonlo] 
Mntiir Drive 

Q"x2^ Jr, 

350 lbs. 

35162 

S2-1B 

9" 1 1H* Jr. 

400 11*. 

175 

260 

9" *4' Jr, 

425 Iba. 

1S2 

267 

9" x 4 %' Jr. 

555 lbs. 

190 

275 

Easy payments its low as $1 1.41 a month, if desired 


16™ x S' New Model South Bend Lathe— back geared, screw 
cutting, quick change gear. Most practical lathe for Tool 
Room, Repair Shop and Service Station, Size enables you 
to handle 90% of all Lathe work. Suitable for heavy produc- 
tion work in manufacturing. Contains all latest South Bend 
improvements, Weighs 2035 lbs* Complete with $i;£*qq 
countershaft and equipment, price , l| OOO 

Prices of Other Popular Sizes 

C-j'Untc-rshalt Silent Chain 
EWj>f 5 Eiig weight Drira Motur l)iiv« 

725 lbs. $359 $495 

HlOlEjs. 443 602 

1550 lbs. 542 720 

,-Il'i! said an easy pay met. $$ if desired 

Write for Free Catalog; No. 91 -A 


St* 

11" K Quick Change: 
11" x 5 r Quick Chance 
15" x (7 Quick Change 


Write for these Books 


Koi tii L.vtiik \V o i* k s 

1 Id ^liuli^oii ^f,,Soulh IUtmI. lmL*r*S. 1 - 

f {tuit iar* for 2f y-WTi 


How to Run 
\ a Lathe Tr 

«— a 14 ■ ook 

'telling in detail how 
i in handle all classes 
of wen-h on J.lH' back 
geared screw c Lu- 
ting engine Lathe. 
Price, |K>st]}Eiid, 
25 c, 


Auto 
Mechanics* 
Service 
Book 
No- 

9& pa^#s 

i l In si rales 
fid tells 
tv. >'-v ‘ u do 
150 auto- 
mulnlc 
service 
jobs on 
oiv.' ms- 
chine, 
1 ’rice, 
25c. 


CatfllOK NOiOI-A 

— l 3 1 l- ' 0 l e ' ? cat a lot? i ll us- 

irridiifi ami tt^ribinj! '• <lif- 
fereiiL sixes types of New 

Model Ikiuth Be:vd Lflthes. Sent free. 


SOUTH BEND LATHE WORKS. 

$24 E Madison 3k? utli Si:iul .1 nJ . p lT.5-A. 

Ocnikenivn: i?lea_ie seiud me book* ehccttMl 
( > Catalog Ko. 91- A <Ffw) 

(, 1 Auto Mot-bnn.Lca" Servlet; Book 
Ss. tit (2SeJ 

( 1 “How to Ron d Lathe™ Oae) 

Nmne, - ,, , 

Add nuui 

City. State, ,,....... 


m 
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To introduce ft sample of GoodeU- 
Pratt quality Lu _ every IfoOl lover in 
ADEtTiCA, we Jire offering ftt tie FjpceitL], low 
pri ce of $1,00, Lli hftndy tool- Idfjil for 
repair work on ratlins, 11 re-arras, clocks, 
household appLiflnees, etc, Contains 
three screw driver blades Lind reamer, 
When not in use, the chuck arid 

blades art inside ea shown. Nickel 
plated handle. Satisfaction uncon- 
diti anally guaranteed, Pin dollar bill 
to tills coupon and send in today. 

f GOOD ELL-PR ATT CO M P A X Y, O nsen fLeld ,M ass. 

Attached Lr- one dollar tor Pocket 3crew Driver Set. 

Name 


Street, 
City. , 


State , . , . . 


M 



1 My hardware drater is — 

fORTHEMAN Wit MWKKf 


WITH TO li t IN G 4 RACL. II 0 ^J« SHOP 


EX who Use Cornwell Tods are 
lovcra of toliirli Kid: I, (Hie bal- 
ance and c&pen deHienlrti:. No 
loot ever (rtftnuTnot hired can out-pull. 
HfLE|..(.w!.st or nut-tum a Cornwell fool. 

They are universally rocogul&eft asthe 

strongest made. 

Guaranteed 

Chrome Steel Toot 

Made of h-wedish Chrome MoLybtle- 
nuriL Heel. cuCti one Individually hand 
forced by me secret, special Cornwell 
iTncess. If you can ever 'ithI a tool 
that will stand up under creator .strain 
than one made by CoMiwftlL your 
money will lie given tact without 
question. 

There Is No Substitute 
fur CORNWELL Quality 

Mechanics everywhere twilltl thdr ncr- 
SHYELni kirn with CoHlwcll TonJs. They 
have been known fi>r hi years by tool 
]g i ere (Everywhere. 

Every Teel Specially Deiigncd 

Kvcry Corn Hi- oil Tni:.i iv Hpr'c IjiLlp LtfiaJi’ Iff sh r I*. « P j 1 1 In 
|f-e 3lk--l> a 4 rv^Tisr* |nn^ ant! k>l f-nrrrr* fuf iTn C»Ji J" C I -r i : trt r k In J 
<«f WOTS. — pr<>THJr" i iVir-jJ ju r Ti -r lLjt 1 , I'A.Stl (cT^i-i!,. krb l 
LrcuLini ujid ItraiBrs-r^d in -*i 5 i r 

JUST MAIL THIS COUPON 

,lrr jam a r.r,f»ji|. •* t f/mUt av-rf rni ( prtn 

fttr P.br C 5 afj*lflfl AfJ'f [ 4 ll/«mwt O'f f i'm- 

pf,l- in'J fi' jHijJliJ'ir Al'll ■*■- ■ kr.~< tuath ti.c-1 iijJ-.r-., 
.-tJitanir nL.Ji'o.ifi*-'*- . 

i'lic Cornwell Quality Toots Co. 

Dc'jst. Y, Mogadons, Ohio. (Formerly 
ai Ctiyflbofta FalU. 0-1 

^eod me new illuRtmitn'-d caFatna with 
prices on lull Line of COR X WE f. I, FiainJ- 
ms.de Tools. 


facial 
Kill 
ILL U1 - 
inled 

........ Where Umptoved 

Narad 

Address , r r r r r . . . , . r r 


THIS CATALOG 
OF THE FAMOUS 
BAND - FORCED 
CORNWELL 
TOOLS 



city 



Write 

for 

Catalog 


Band 

Saw* 

Swing 

Saws 

Ri p Saws 

Jointer? 

Lathe* 

Shaper? 

Scroll 

Saws 

Glue 

Pots 


^PHl" irjrtrt- MUMftlwutf Band Saw 
1 value lltvt me hnvc ever off f red— 
m real 13 & A iijvd Tin trial rlit-pi’iin'iity at 
7 a new low price that pittn ll With- 
in rfarli of rvj’ry home i-'Ufjj ■Oh'IVt. 
Frtcti willi (vr wiLhCiUL IfiOtW! easy Day- 
ETtriu* li dfslJ-eJ, Portable: etwne. You 
can't oflor-i to buy a cheapLy cocutmgtHl 
or ma krpfcjft Band ^ 

Saw when yon cuQ jO 

o w n t his b t U r d. y M 

EE Ek. A outfit for only • 

WiEliOal CMLitrif 5^7 .r ,0 
i _ 1 ,;ifTT]£Jl' LJl wtLh iM'yiof' I’hX 
HVi'Jr firr nn]i[^£ ■ ' 

HESTON A ANOERSQH 

Ml KM»ml FAIRFIELD, IOWA 


"bilf.'r .hiVAx iJ‘! iV 
tcMi j£t ouJ'.'hWli- 
rtP&SHrV 


d Unusual Values in all 
GEHSTNER, TOOL CHESTS lor 
Muhinifti and Taelrtiakeri 

A conlpk-lC Hue Fissures yotl of 
SL JL .die til Id ft fit y Is J • ■ 1 1 w tl i wftnl, 
■Ag* W rlu 1 fuc free catalog . 


1 Ml Cohinbu Slrecl, Pavhm. Ohio. 


pftOTECT YOUfi TOOL’S FftOM THEFT 

iV nrt with dErtTfctLjH idt er J-^ivu i-it this 

L^e.c»t nail »T1 hJ Irmtf umrhU, or aiiy 

Ji.uh'il, like wrldNd "*1 (i^PBt 1 With [irJl ul fiftJMItl. 

OnmUldU Oulfft tS.SO 1 — frtfBid »n T «Ufl 
lntm4tinir iJLiLtioalad clreular jree, Writ* 
ItidJiY, Af«ista wuliit. 

lb K j!la Af Kn CB. . n n E, Stark. SI, , Ffeilind. fotm 



SOLDERALL 


TflfS Conn t! cl i (in nutud:; 

I lr Soldei'Jill fbr perfect «Mpl i Oft 

Thu SOLDERALL CO., N6WABMJ 


Makes Old FordaTractor 


Now you can nonverl that ofd Ford 
ear into a useful form tractor wir lion t 
ELlttTinR any Ford purls. We furnish 
the tract ioh wheels, drive fccars :trtd 
auxilirtry axle and mounriiiftB, rcrtdv 
to clamp du to t he Ford frame. Pulls 
16* plow. 

Write fot Fft* ^orTirwfav*. 

Sldw Ml 9 . Co., tepi. FhH, Gsleshttf b, Kia 


w« tusplr 

■ ■It Palltr vl*« 


C^JS-dDSir SIdI 

KRAG CARBINE 

AB thr cruaiiitkB of a h:«h jirifc rlfl*. 

In Ibne ar«-if raMidition. itl! t»t>i 

i(>»rbiiO i-n for«n,- r»- Sn 1 " I t«*ry fer hmkt t/M 
illijntrat-^-rfl 'hlnlr-tc of cn-ryneT n^vina 1 teLu-ah | 
r'iufiH. A niiriaastwn, CuUerr, SpMli and. G-ov ' [ ris^h 
3 >.posi:t rextuinbd in .iLi Moc-t-v rtf jDC-ri if nut ta-Uifuienf 

W. Stshcs Kirk, Oept. P. 1VL 8 r 1627 N.Klh fit,. Phfls.» Fa, 


Price 
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WHY DO I HOLD A GOOD JOB? 
-BECAUSE I USE GOOD TOOLS 

And for a Kulc 1 iisc< — 

The FA Kit AND RAPID RULE 

( The originat Eigid-Flextble-Concaiic Ruh) 

Modern mcrlirinirp find thl* Farrand rule thp answer to 
one id the mmx tryiiijr problems of the rrsfi tlie curi^ 
stant breakage ml wooflen rules, N<i jn..re leaving die 
jib to hunt up a new rule. They know it is ihe must 
eonyensent role on the market, Wh.-Lt could be.' more con- 
venient itiLii a stiff six t\n,t rod that coils into a vest 
pocket sized holder ? 

C™wW Fn rjr Dwiitr or FT rife fo factory for tl-i'wh sample 

M All 11 FAC Til ft CD BY 

HIRAM A. 1ARRWP. Inc., Berlin, R. 

No. 1 Coos Avenue 


SALESMEN WANTED! 

SELL COX HOLDFAST SCREW DRIVERS 

a -on sight 
to met harness 
forAn to, Radio 
.and Electrical 
Work. Sell 
Holding* Self 
fhtleadtig. 

Send 50c for sample and ask how to get Salesman's Outfit Free, 

S. I. COX Dept. F. f ft Aft H L I ft, PA. 



I 


Send lor FREE 
BULLETINS 



CRESCENT 


WOOD WORKING 
MACHINES 


rreoenM Wood Work i lie M.r'nr.^ make 
TtsOr.l T r# i'6N l«r I ILTEiUl* Uni worli 
AnrllP* LHj? . fjifcl haul TtmiY . fc‘i .,1 Lj I ■> 

li It- ' iijwralp Ifurji any I.E-tC rOrirt. 
Ske lime iif hrnVy rairl-Lhi-s f.'F fir- 
TO»l« r hll giuhlitj^ Hiidr; EnLnlrfhlrij 

jlfJctfli 

Sand fe* Ff*e Aufaiiu 


The Crescenl Machine Co.., 93 Columbia St., Lft-stonia, 0. 


FREE TOOL BOOK 


"The Dis:ston Saw, 
Tool and File Hook’' 
tells how to choose, use* and care for tools* file 
and set SaiWS, etc* Every tool user needs it, 
Hrnrv Pi»toii h Sew. Ine., U*pl. M, Pyiiddolik OnuJLin Fwf*r. TwmIi 



FvH TH** 

OTTAWA 

fppmk Ah nv 

Make Money! &: £5 

Sir operil#d by Rim ocr toj. 

Uh i-hp. lor olJM 

ft™ fii-tof* be riM-NjuT: i f 4 tn-*ncij 

OTTAWA MFD. CO. 1741 -W Woafl Street* Ottawa, Kansas 


*x,xk 


ttlhnn )1 «!*□. 

;- :Lib» (Mil Mam. . _ , 

30 DA VO TRIAL. WHT1 udu fpl FREE bfciih. 

kBcib KKJP 


ATKINSlmiSAVS 



3 Power Saws to 


Cut Grooves, Curves, Mitres! 

’VX7HEN you have ATKINS Saws on your shop 
* * machines, you can do hundreds of sawing jobs 
with amazing speed, ease and accuracy! 

Like their “big brothers” used in great lumber 
mills, these smaller saws arc of Silver Steel, which 
has made ATKINS Saws world-famous for faster 
cutting and longer life. Only in ATKINS Saws do 
you get this liner steel. That's why leading makers 
of workshop outfits always use ATKINS Saws, 

ATKINS BandS&w$ are extra tough and flexible; 
made in widths |4 to 1 %% lengths for any machine. 

ATKINS Circular Saws! Rip, Cross-eut or 
Combination types. All sizes for shop or portable 
outfits. 

ATKINS Dado Heads! In sets to cut grooves 
from ¥% to 4 ir in width. Cut with or across the 
grain, or diagonally. 

For EVERY cutting job* there’s an ATKINS 
Silver Steel Saw to do your work faster, easier and 
better. Ask your Hardware Dealer for the saws you 
want. See list in coupon. Write us for booklets. 


Send Coupon for NEW Booklet 

Tells all about the care and use of Small Circular 
and Band Saws. Show's how to file and set them! 
Every user of power saws should have il. Write 
now'. It 1 * FREE. 




ANY, Ett-lftST 

42S S. Illinois £t** 
Indianapolis* Ind. 

Send me y free copy 1 of " Care Df Narrov 
Band and Circular Saw*"; also booklets 


on saws marked X; 


□ Band 

□ Circular 
(Vado He-acH 

□ e*ck 


c Hand 
Hack 
U J In 
□ Stroll 


O Small Sa w s 
0 Planar ftnlvei, etc. 

n fii«b 

□ Sa w Sets 


AfJdreits 
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Be Your Own Boss 
s 247 shop 

SPECIAL 

Includes Hi" 
bund satr, G" 
join ter , 8 " tir- 
cMila^r rip and 
crosscut saw. 


Y oii CftD open a 

r _ unit Lc your own boas with 

thi* rticifttHciti'le Parks woodworker. 


Aecuffite and dependable as higher priced ms 
ehiiiPH the Cabinet Shop Special pflya f nr itself 
in n few week*. Enjoy tin 1 full value qi you! 


hk ill and labor with, a Parka equipped ehop of 

your own. 

■Send -fMr follow Jm complete o&raJoif. 

THE PARKS WOODWORKING MACHINE 00, 

Drpf. P-S. ISSB KniMLlr-iei Fii „ Cin.’ infill. Ohio 
l.^r.ndiuii TufUir#- 35 ft Naira TJAHi" E.ii*U Miincrt-hl 


£ rftry Porks Guaranteed lO years. 



Quick , get our new FREE euit 

■ - j p] art rmd r U C ails tm h<r,V Crtli* inert £9111 

i u p w S 1 :j weekly „ bcssri k* . M ; *.n y cam more. Show 
t? , our great sample outfit of all wool, macte-to-mssaa- 

II Jv ! Ill L .1 For mily SlS.fla aid up r Enjoy SIC CASlf HNWIS and 
F icc Siii i Plan. No experience necdod. Writr today. 

PROGRESS TAILORING C0. T Oefrt. V -2 tE Chicago. IIL 


NEW VEST POCKET 

ADDING MACHINE 



is 0 .ic v ei u a 



ADDS, SUBTRACTS, MULTIPLIES, DIVIDES 

r Jorp lyark uf £300 mflchJne, rJijjifuiitw] T* yetur* 
VfiT A TOY. 

M.uEe of si tv I and 1 r, n < ■- r - 1 i.-t ! I ■'• ■. Million dollar 
c.iparEii-, ritsJn Dock i -t . Will nm mtsMi I i - 
So HlmplG nlj 1 l<l cjtft opurotr it, Iwtnietfruni, rm-~ 
nlibcrf Every I 'wd v $-E<t<uir] carry 1 one for figuring 


FREE 

TRIAL 


*2 


.50 

T*til C«t 


Cufll'BnFwil 


SEND NO M«Hir~Iwr n*.rw Mid tddwi TO u wi|L . 1.-1 
rrtSnLilari r iTurn'dirtlJ- iv Ol wTiTtTF p*r poa i lufcn 5 , & 
1 . 1 'ln*. te * rru rjs E'r ilxun 5 , 1 1 ] T criijlBiiir- X 3 . F. h' iii 3 itmIi Ii Iflrj 
mddll-MjirtJ m Csa* If Pull .'-■fipfi'H ijunr Jfl ejap, - 

I r r, ,1 y 1, ,J Hl ha,.,,*# iu.-k. THW^ Kltf C'K MTW- 

PI I’D L'BEftti. 

T'ilp !» |,riT» - it pri^r,| rinrcirpl rtk ’ iitlii." ifiirir Why 
■hot* NT Inlatl^r CinlEBEhitiaJ'* ONn li-jin iLia^rf 

— , « ^ Mai] Coupon Today — — — - 

HA BY CALCULATOR MACHINE CO., lilNlilj 1 HI 111 I 

nept. 4 i. p. ii, itnT 1 1 in. emcifto. ii.i... i . s. i,, 

□ i am euchifiiOB K 2 .oh- send addins miwhUie nrepaW- 
D -Ren*! *rh|rn( Machine f 1 . 0 . T>. plus 18 c pditAge. 

■;]Gc additional jd, L-eatac-rette Cft.ee! 

Nana, 

. . , . . . , 

City 


OHMS 




Brfti tor hf ft 1 ir-nut**, n *-ivd tonr.orj 



J 


i, 


W -err <Mt, |:b*u |«|s i.> 


New tm pro veil window wa.sl]or cllmliintea a El ellunh fm«i fuss 
whiFrcvcr llicrc la bIiu^ Hi be cleaned. Approved by GikmI HftUst- 
keepine in^kitco. Ktestrictodterriuirj' to producers, write today. 

CARTER PROOITCTS CORP. 

■$■35 Front Street Cleveland) Ohio 


lifetime Guaninin 

All Sizes and Sty lee 


300,000 In World-Wide Use 


' I i ■, ■ V,' 1 11 E (UiftnetP ESquipiwftl) provkk^. cheflfwit 
KiJiabli mwLir for fans and ranch. I lift'* more 
1 1 -soft time at lesa COkL Put one to work— - 
v, ill pay for itseLL Send for Bit f Free CtUnltyf. 

WITTE EXGIM-: 

i‘ 4 C Oakland Avon uv, KANSAS CITY, MO. 


^ ^ori oil MEAD Ofcyo/fi* 

S lrW RANGED iuir i-udjly fur de-HreTy 

trtrl rrnm-iar ncwpneaa 

njid I.Tru-. Do not L'ijt until yuii (£,.■: thL-m. 
niDFP JIOFMT4, WANTED I- ride and exhibit 
Mimpl*. Sachin mciD^y. Mabf InudluJe, Dlyl». 

■ whLNiIji, iajnpf«, huriiR, iNruijnrie-nt at 

I lrta A.jjy i.-ru,tJ priHi. Fair P^virterili, 
A WrU-T«r ultr mantlDUf f imd tirimr. 


IIaqA CYCU OMHUIY JSi 
n.VailmnMi]i cratAso fc- 


It'e Ifpeflistiblel No. '■ BuDet Style 
PENCILFTE — n .--r -, le jpesicil and 
sure-fire sipor lielhii-r. jsetla on at- 
'» tre f> tsve li‘ i- l .. •; to full ■ tref, 
sc.idft f "iiitainK. cigar ••?: • r-( ;- 

r ■ S B hr tviWrt ! 1 r. v rit c f. r SiUer-mei i ■ ■ 
L- . . •' estra tau i<n .:;t- plnu, tu"! &am- 
oJe. liiitn'i ip tIitj iiiiw 
.! V" Simpll 55 c PrepnEd 

Vnto CHECO M FG, COMPANY 

' s ‘ " 271 5-37 1 M hIl Ait, Dtp. 66S ■ L, Chka?e 


AGENTS ! wi^ldf/re 
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POLEY FILER SERVICE 


Start in Business 
for Yourself Now! 

FOLEYS SAW FILER 

Nothing else like it in the world. Files 
hand* band and circular saws AUTO- 
MATICALLY with such mechanical accu- 
racy that thev cut faster and stay sharp 

most expert hand 
iiini S . lO file 5 to 6 hand 

saws an hour. NO EXPERIENCE NEC- 
ESSARY — even boys of 14 are operating 

CANVASSING 


Young Man* Here’s 

Your Opportunity 

to MAKE BIG MONEY 


You can get all the business you can handle from 
carpenters, contractors, schools, saw mills, factories 
and every other kind of business. Lots of men arc 
MAKING BIG MONEY filing saws on the Foley. 
Lt I have 262 school saws in my shop now besides 
many Others,” says M. S. Gray. Send for FREE 
PLAN that shows you how to build a PERMA- 
NENT, WELL- PAYING CASH business for your- 
self, start in spare time tf you 
wish. Mail the coupon TO- 
DAY! 


mWI 

mstoww* 

for 


Name . . . 
Street . . . 
City 


FOLEY MANUFACTURING 
CO. 

204 Fotey Bldg.,11 Mciti Si, W.E., 
Minneapolis, Minnesota. 

Please send me FFEE PLAN show- 
ing how to make BIG MONEY and 
start tuyseSf In business with the Foley. 


Sts tc , 


IF YOU CAN USE AN 
EXTRA #20 22 BILL 


write for 
this 



BOOK 


Home ** Auto 
Repairs 



You can save §20.00 hi no 
time by using 

SMOOTH-ON No* 1 

to do your own household 
repairing — and in addition 
you will have that, proud “I-did-it-myscIf * feeling. 


WITH 

SHOOTHON 


Here is what one enthusiast did with two 35 cent 
cans:— -A $25 lamp stand loose in base, two big 
leaks in heating furnace smoke pijie, loose hammer 
handle, and three loose hooks in tiled bathroom 
Vi ufi were all put into good usable condition at an 
average post of 10 cents each for the sc; von repairs — 
and §20.1 H] easily saved over what would have been 
paid to professional fixers or for new parts. 


By using Smooth-On to make dozens of the simple 
repairs necessary in every homo, you can save 
enough to pay your radio upkeep, buy y ourself or 
your wife a earners, a hull pup or some other 
pleasu reviving article that you would otherwise 
hate to spend the money for. 

The free Smooth-On Repair Book will show VOCt 

how an astonishing number of home and automobile 
repairs are as easy for you to make as for some- 
bod; else, also how you can make cellar walls, 
concrete floors, etc., water and damp proof with 
Smooth-On No, 7* 




STOPS -0,EAK$ 


SMOOTH-0K 


CEMENTS IftOA 


Mail the coupon- for a . 
•i Smooth-ftn No, I in ?■ 
•pound to.?) frvifi tiny He. 


Mail the coupon 
pet Smooth-On A 
6 


ffii copy and 

ounce or 1 <rr 
rtfo'ore store. 


Smooth-On Mfg. Co. 

Dept. 37 * 574 Comnmnipnw Ave- 
JERSEY CITY* N, J+ 


■■■ ■■■■ r* ■ ■ r « • »c* Ml *■! ■>■ #■*■ ■■■ ■ ta ■■■■■■■■ iiJ ■■■■ ■ 

SMOOTH-ON MFG, CO + , Dept. 37 * 

S74 (Jumimmipaw AvC,, JtYjiUy City* N. J. 


send the free StoOoth-Oll Kt-Jniir Book. 


Namo. 


1 1 L ] HJ S':- . + + 

Return this coupon for a 
± 30 FREE copy of Booklet 


3-30 
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imiilLKHtS ItWt 1 Tjf - 

iC <>v>en. or Ju-r tfte foi*!* 


#pt A l~ PfBpoan^'f art) 
dd a p |.*n l r jJ liV-ji' r r.^, 

tBtfi m/i -a, "ill ifi ri'rtH<pi 

■! L*n.nijrLrT ulf f , 


The Gloria Automatic Gas Machine 

rjflDBK to the vltlatfc ;iiid •• duirlJitEi dEidrlrt- TjeJ'omF tlie r^nh 
o! servlet? U i .== liiji 1 i> r ft trouble 'frit 1 . ftTnE>£k:;d, wife.. 

ec*)Honi]<*ii 1 | gins scrvl-on. Fnr intttuS]jilJijft lu hi 
berm lltilh lnir5.iL-ci.ee.' n1iin«l> attrl tor HAY 
urtllk'JiLJ ttr tiafiirLtl i(a.H bf lJabtl, 


* J At the Scratch of a Ma 

Nti matter vf]h-i:« vmj II* a— you can now H:yi Gto*1 On* f.ir 
doultJaB, Uw fur : In- It i »t filter runitcr, C; ».■«/■ »r nqv mirh t’vory 
oftlLtlary fninri^i. j — A Nil III I Jit- in -lly low f'.iFl 

GLORVA-GAS is the Latest Great Achieve- 
ment to Modernize the Home ! 

T3s(t ittfctaM, iutdiiSA lit&t i>f < :|nri 
rltlii teinttcriULtnc for I II*; rrwt*t Ltt 
t« be broiled or Med. 


Gl0riil-O*S 18 Hi 'Ll EC r>ulv 

There In m> u|i in 

I he ho\w :i" iUiy Time H ti -j 
vafv fu-et for h oilsolmid 
rammurcfal uses* 


GLORIA GAS 

1-fQ-HS N. May St, C h i c a i-o , 111. 



Flv the 
NEW 
IDEAL 
‘"ROBIN” 

Co n-ii ruction ■£ O 

OulIH ‘O 

wsnii S^m, 2-1 1ft. : WfJElit 3 m, A beautiful “Job" and & wonderful 
nyi.'?, DcftU'ju n table, adjustable wbijf*, balnA isPOptllrr. IwbfcJanrl- 
irur whiwin. ilurnmy luuuir, tremendous power for long, fast tllehts* 
0>u.iT ruction Ueasy, ciiitrk. Ask yuur dealernr order d Lreot from us.. 

tfi 4' t'oJuJijy _kT chfcfd and iiupiiuj — 4-f 


IDEA I- AEROPLANE & SUPPLY CO., Inc, 

26 West lYtti street New York City 



Writ* To* E-atala 
OT 0 ia-mojiilt ini 
SUrndJi rd; Ha(cht- 


CH-IO— "ijOJic EBs]c“—HM!(JflOhlcl V en- 

S rtived lLf-etltr.it! iriMr-, ffUomnteed Lo-jewcl 
lavement. ftsdluiu Inuid- nod dud Fet- 

entbd "dimi-Tlte" protector I'le^LMe link 
bra-reiet to nuitch- Balance tl j,i it MuDlii. 


Royals Budget Plan 

Makes Buying Easy 

10 MONTHS TO PAY 

Wftur this hatutebtne “Lorn? 

Eaile" Butova Watch! Send 
obli' f2. iiluf wabfth i'tirni^ Co 
you postage prepaid - no 
f’.O.D. Ill pay Oft arrlv.'i I. DOWN 

to oeys-Free Trias, MUfinctUi'n cuirtnirtd 
After examination .uid 10 eIjiv* free Triftl 
pay balance In in etiueii monthl} psy- 
mrutd Lnter-wr — nn r-’jrrji.^- n,i red 
tape All trant*ttlo rr* ««c- 

fber«ntla*. You litkc I in rl-Hh— setlftfrii^ 
tfioti ubsoF u teiy pua rji nU'tn l £>r m^ne v ha ek . 
rnrr latest catalogue 

rKtt TO A Ci LILTS 


1BSS 


Ell 


LONE 
lAOLE 
if* a ButaVA 


S37S0 


DnVAl diamond 6 ^ 

KUTrtL watch co- 


^ ADDRESS P E PT, n-H \JQ BROA DWAY, N X } 



M O h E L S 11 I P S 

■U'e run fciietffep ■ •'-i-.imrMtni w-ta tnd nB port* *1 [otH podi 
Bl KUl-fiiililinl IlliCla, hl«TMPj 4r»l}rr^Pi rp-r-i^l IUm.. 
aril 1.1'i*. t l-t-*-l IIJL *r In ' Ij l rj ■. 1 1 h i ■ h i- . I - Mijp j»- iii| ■_ 

bouU. Oh]., fur h - li.llr.j- 3 r ■ Imr L ■' :.! 1 ii.i.i 3.'I- nf tKr- J ! V r F 
ClowL . ' 1 i - i r 1 1 1 ! ■ ■ ■ i ir.-j t. n Lieu Z3 , M :«rlrji |-.|- i FCi-rnr 

h-i>[imbtni U h? rn l- . ct I in- iiijriif'Fiir I tihiiy 

OtlwTH. AlhO »pCTIui »Utni' [nrti X U fur r*.-ir.£ till 1 >iB 1 i* 
■MvT'er bantu. niadH iteanv , tu'.-, |n.-ll i!f . *ir.| y-n! i i.» 

1<idr T i-r tir Etnxtal ih-k-:. • ■ »r t»hnr *>-c>niri pi-.ui,- 

iThs.i-k. ly ill iin ri |y-d I -KiltlBt #'.'iii vnIiuiI*- lafiiriihiMiiin 
Hjiii lui^L* Iry 1-illUlmi Tr-3-ff^p n- sihliijl n (41 frlwil Hud 


Sull JrrrtJjlfcimi iiE 1 Lf iUkivu Mn^iy fA-ciiAtn 

Mi>;rili>lM Un T* ltws.-i.ir-n Esruliy pnfc li iif**«d ijrp^m rern^lv ip.^ lIi 
Lw- prnt pin| iniuii f^VripL i 1 I "i r Ln_ f iMt5m (i«v Fffrfr^f L 

modjel ship supply co., dept. j. minfola.n 




Reaponsibk- MfT Guarantees New Shinn for every 
one that Shrinks Hjr Fades, Svllinc Jibe Wjldflte 
M i ft pcs I Frodts! Complete line includes Neck- 
wear,. Hosiery. Underwear end Jsrhets, Write 

Dfpt. ROkiPEEk SHIRT COMPANY 

N-« *1 FIFTH AvC , NEW YORK 


WHITE TO-DAY /er 



Do Your PRINTING 

Card*, station L-r)f * cineulars. label f, iLtirerU.-iiHj'. sti. 


i(f. (tfi, 

aaTfi money, rnne Nr utn-aru. profli*. Junior Pwit, 

15.90. J^ib Pri-sKL-a f!31 up. HotarylFiy- Will dopopulnr 
Rai^iert Pnntinj. like Knjrravin.iT. hlaisy rules sent. Scqd for 
calaltHfiJU'Llitri. THE. KELSEY CO.,B-a7. Meridtm, Conn. 




NOW IS THE TIME 
TO BUY 

HEATING PLUMBING 


Our NEW EASY METHOD en- 
ables any handy man to install his 
own heating and plumbing at a bi| 
saving. Material is cut tn fit ant 
tools are loaned for Installing heat* 
ing plants and plumbing. Our En- 
gineering Department will offer 
complete specifications free from 
your sketch. Sketch blank and latest catalog 
mailed on request. 70 TEAK GUARANTEE. 


122 - %H West Pershing Road, Chicago 
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SUMMER FURNITURE 




with Woodworking Units 


Blueprints 

* — W w 111 be p hail r fu r- 
^ ■ in 'Si our complain Hf! 
X i>f 10 W-irklnp I'l i n 1 - 
prlnt* ut sununiT Fur- 
niture u receipt of -?i 00 


10-DAY TRIAL 

EASY TERMS 

Send coupon for FREE illus- 
trated literature -ulicin liu'. new 
DlltJ line, Yl«i> FtiSI dt‘tnilK of 
FA SY PAYMENT PLANS and ID- 
DA Y TRIAL OFFER. Mull coupon 
to Dept. A.SJ&. 



Making things nut of wood h so easy and quick with 
this practical, efficient, "Delta' 3 ' equipment. Saves 
time, eliminates hard work, and produces better result#. 
Wonderful fun, splendid relaxation as a hobby, A Rood 
money-maker tin', either lull or spare time. 14 Delta” machinery 
quickly puys for itself, Cum [>!»■ t c "Mi 'Ha” line i jttiultrr, 
Circular ^iiw.-, WiH«l-Turriiip Lb the*. Jfc-ftmr*. Pin<l Saw, MouiditiR 
Cutter, mu! numprrnis ntluT iiemts f?f interest t^i wood workers — till at 
nstonisiiinely mod finite prices, 


DELTA SPECIALTY COMPANY, Dept. A.K,iti 
Division of "Delta Mciiui (uuturiiit Co, " 
ttifii -b 7 Hu I ton St M Milwaukee, W I* . 

Please j;urirl rnt> F R hE Illustrated lltHrature dEscrLhlus mufl model 
"Delta' 1 Woodworking L'nEta. Also cLct-itLIii. uf 10-Day Trial Olfcr and 
Lasy I'nymtm Flans. 

□ I cjiciostf § l ,(W tor set of 10 Hummer Furniture nine Friuli. 


Name 


a < hires* 


iV..i 


II row i» *V Sli urpe Toob [IBS 

-IT <>rM &t*mflnr/t uf Aivumry" (J y| 


Sen J for CurciiojT No. JJ dcarrihime 2300 Pr eci sion Touk 
Brown fri Sharpe Mfj>. Co„ Providence, R. 1., U- A, 


Electrify Your Radio for 

With TuWUxCftd ,4 B" pQW-fcr Unit, Over 
150,000 in use. Hooked up in a feu - mf>- 
merits. Use same lubes — no change?.. Better 
reeept ion— distance, isend name and add rc^ 
for details,. Proof and Free Trial Offer, 

TWS5END LABORATORIES. VIS TOWNSEND ST.. CHICAGO, III. 


YOU CAN BUILD ONE 

SHIP 

MODELS 

$ 4 ‘ 9 S 

and 

$ 6.98 

Wei supply ail the parti ready to put (o^CLlier; ft pleasant and In- 
Htructlvc occupiitlnu fur summer hoaie and cinnu. cataiu g 
FREE <sn retiwjti. 

Miniature Ship Models, Inc- p?^" V a . 






Inlroductory 

Offer 

only 


Plus Poslije 


Now! Own Electric Nickel Plating 


For Phling 
Nickel, Brass, 
Copper, Silver, 
Gold, cic. 


REAL MONEY-MAKING OPPORTUNITY 


m> T- xpkrii; \CL red LT RED. Do YOLK OWN i- leetro I Mat me In Your Home, 

■TFjLf!:_'r' OllUr Iir P|.:JI !' «r RU'|i:i : --: Kite r rind 1}' I ti'|m-.l! MiUijI— .N' mkpt, nr-1-1.1, 1 "(S- 
mht. Silver, or On 1 V n 1 1 can Huere'-'fiillv do all the pint nu on y*-ir A n wnoblle. Fleet r -c I’atllfw 
Faucet*. Hpuuh*, Fofk-c. I'hatulelmra, Tools. f'ofE* Unis. 8itnt'kni imr| Den Lit Instrument*. I'rer^jN. 
lawfi- or smulL Jmr« Strips. Mime lnsifiiiiwoi.'s: r«winjlr|mi worn platUiv or nlim New w orln dci Li In- 
stantly without [nterruiHlriig the Service or without rente vine the |i;Lrt* m tie plain! with the 

ALADDIN PORTABLE ELECTRO-PLATER 

.Simple and KeonoailciU to operate. Not 

Putiiiiie Work cu be (lono fo^lUvrly n . .... 

l i- ihle Alsutdin t'Meel rr 5 -i j ];Li lasii Rwlhes? flf yoqr ntvii. Tlil=s orfe r- wosiimrful ECONOMY to 
userw gTirt BTC! MONFY-MA KINK iinwlhllLrle^ to AGENTS. Thousand:- m S&rvlws sLnco l CUM. Write 
today for FREE HOOK LET ilii.L TrsUmemliiljj. 

P, J. F. BATENBURG CO. 


|| a toy, but a practical I'liinns; Outm with winch perfect ani 
f luananiwl to do os we rhdm. Ki Yt stilt t>AvN HttSk! Rtuld 


Dept. 187 RACINE, WISCONSIN 


.UtENTS 

INAHTEO EVMilfWMEFtE 
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BLANK CARTRIDGE PISTOL 


SptelAl OMef 

EUiiJi Cprlrldkr-e 

1QO CiriLridra 

d 1 HHe-piur <■ Lvo-Yfi li y 

:oSlyM .50 

Th* tot 

" 'N^L_ tHiipped by 

Only 

U|n\ Cash 

SB MjiV With 

3S&iCShM, \ O (00 r 

omr 


fell 1 uui tTni^iiC3| wiukiiaf h tv* p 

VltilKId hv Micrh# T..« ^ity ii(»[ dbcnT^f u Lli) KifttiCi 

B»fo- vrsiDie oy ntgnt Hotum- 

“*■ 11 l “ UUOTbktkjit urm, Vk bill it liui m.-innnituiL Ig pmililrJni t-lnn nmartlbl* 

L-VMlNugd PAINT, w&i^-h, inutlid ta ilia IsffM nf in* prUaln, imlu fttt mi wHt* Uikit. 

’rt»JW*'nth« q J«Ft, THK OAUKC* THE wCrtf. TUI MOM BRIL. 
tIANT I T *HIHE5. _ Qi.iU pm: gup In iipa. A OT tOT — TOU an dc it A liltl* pppdild U tb* dial 
“ FOUfi tomtrJi Ijf will tBBiili nrjip In tail taw M ill* by UltM. Too C«T1 CiW-t lb( pal i'lul* 

Bt iwit^li iiJiIm .>[ y-mjr »||k.|tk liihtu, mi^Mb tacM, e-nd lm .rr>ert ill • u.Fm prtkHii 

initi jn.ir nwn Li.inmOUa QmltrOL ] .mil 1(100 I Kn«kTil*, pt^_ BirjlU b*ll1l k pelt* 25-C. till#] 
■IMP. SOy and *1 rmpald. JOHK*OH «WITH * CO. P»pl *04 RACINE, WIS. 


WHt imda 

mUuttlvr, rwhJ. VfSl 
kIJf-! it. iolMt I flM 
tytm ef W* l-uItcf: \4iP 

4WBI4P4jl<* ■Ir-n.fl LI V^"V| 

■nPlOI-K-h r.'. KL'C n. te 
l"iifK Inr. When flooded It * 

Imy be hi.' :!"« c r v rip | 

Teal Te-eiitrw witkiouEcIwinc. 

**r>.Jffc. It ! : JtvK ■(■s. 4 - 
*- d 22 Cml. thank Ijii-t- 
k-’iJur-o — (,-trt pin* tile t'Wty- 
^h-r'-e Sjurtial cai.l' wikb 

\ ^'Pwrfcf l'i*l 5 ly Blank Cterfridg* II** 

tol, 100 .“ laSik arid aup 550 [tff c 

|3& LuuCataluf 4*r l-.irot nr-retCdMi; uJ3 Ter ONLY 
SlaSOai .HbinB^iJhr EStmmrn wnlj. Cm niwt an bv 
piTT'Cl W«l. tEdn Blank Car£rld*»a SO c per 1 00. 
Hjiaft£al Fl^i>r jCfrwbdjr I rpaj lor plutal B0 « b N> j C 


Oig-arettB Maker 

RolL jiiiir s»n ud A»i 
m nnij. Mtir *rd n akk*r: 

pai 1 ** mc-Tt lb,iD bilr til* 

y-a lit riTorit* bnert irf tcbr«-' 

EHJ, S’*!, Ilicn.l, lifltd? 

F'nplr^t ilM. wki«.!ii N mi. 
Mid* tnllrily Ilf II Hal. 
Ck'kfl Tllil^-J. XSc. 3 - -for 65 -c. 


iOOILgt^ LOOK 1 ""““ig 

m / / P.N Vfr>- Uiwrul. 4r is 3 duubta H Icrinuxitv far ex~ 
•ZlS mikiami; T.tm wojji-fer^ of naoihfi. It U ulbo nn 
Oikern UCaxh. \ HtVTOritNitrii. ;b Kumini LetiM, a HKiilInq 
<.i|:issi. it I'eke^^p i4 { : uinpi^ a puck cl MIrrw. and n 
1 -'iry nffth'cikijo — fi« enmlaini! eye. ed«r. a ok umi Uironi. It 
Id B ftrt h. dll tine ccHt to locate even dike pikJpfkjl elnrter In the 
CJ'e Idldfl rl.it utnl I lie tMdfiel. -■ mitt hinii KrrH — you 

»lY"d nn.^ L>oa't cnlna It- j^-jU hj mail. QmI T 35 m or J f 51 r *1,00 


V*TT »lr -lit#, ijlShinl anil -‘an air [ • .± .“«!•?? i« iboil E 
■3ii r-n m mr-ri , ihl ran fr ia‘.j .ma-ihli^l ■mum. tb« Tiotin. 
.bull anil t-rOMbflilta rj-nai gn. 1 ||hIi a lira JT#»= iDrprW HI 
l»n Kr il Ijyikt. dkihir.p par. 1 a il *rap -•* -ilia* lurid l ' 5 N<i 1 

ipuhl* II lit . I t 1 '# .vat flAkd tn l [Trat mlt Di tr ri til »il#ii‘ 

'■ ■ 1 . . I ivir^ lisr b 0^1*a iSikc ppd. 'i.lpaly hatm inai PPlCAZ Ac bo ■ . 

A D V TJI III/ It Ka«« with rvAl Yanh** 
U 1 I H IV II — hvit* own nowet 

■■ 1* rerr.»T|£i.hJr l.-ry aanr 

;■ i. Hy imLarii-.! Clic 

r a-J* 1 - -A..-! pEk har ViE.li 

*- id l ^-p flnof u-P 

jif JV ' table plaa-inJ hi 

. ~ .-rl' — ^jr d ■■' “* r, . rS awl . lolii, 

' r ' " ib 

TN, ■ rniii ‘-—.ik- inAJUi#r aa 

‘‘r.L : ^ j* ' la ir I' — 1 = r r 1 .IJLE i.'h.v.rt 

““ ^ .. ^ (j v ,^|i j- | i[rafl.t III. 

i ' WhM ViatT* It (H II FCiP"»wfc*»r nl 

EuiikUt* . ‘.Vi/ * niyptfry . Nir tF*Te . ihi unrSin- 

^ T' . '_ * ■ ' 1 11 l * ! . ' . . ! - _ I> r ii 'll -o Vkiili nil i» i* upnn.Ha unU--f- 

' ■ 1 ' 11M vikh, ibmIimi ic*I ^i-k, i‘«t 

• aJuue ban 'in---" lonriap ■ Llip crdip-arip hi" r -d tuy-. 

1 '.F tthhiI v. * -tl.'rh.l riijnia: . Ldl-Ih-- Iotib n»TC* n«ly 

Puilni'T Slpnapp ric C mpla d In p a 1 rii L> -i I Ct Pll Hldl't- 


(fubbrlCliarr! InlCt bsi 
|fl' Se* Chi R-jnE H T: 1 Oc 

Aiabbai M i EChai IClC 


Pp Into a trunk, under the 
£ lied or anywhere. Lota 
^ ttf f un fool t he teaeh- 


NOVELTY BADGES 


magic 

tricks 


er, policeman orl riends, 


a little instrument , fits in the Elf 

Ijf IpS nutittJj out of .“iirlit, i lrev! with !■ W 
J TJHk above for liird. Cftlis T etc.. Anyone »■ 
can ute Hr » 

Never Faila, A 16-page course On vcntril- 
fiquism, the Ventrilo- ALL FOR 10 CENTS 


PISTOL CIGARETTE CASE 


fn? oil If 10 c. 3 ropln 1 
■ Boiji* wi .'I'-fT i'i’u 1 
• ' • Ol^It Boolt vl trapir 

Ihf it, lll.fl.r- ,r '■ L v K I - l*w 

[?Ji Tr e" ■•■ villi f^HTrlw 

■ ■ r, f Trink.iir.fi Brr m\ Ft- 


MIDGET BIBLE 


f a Hite adpftdly wpaunn. blit If is merely h 
1 Clsarette Cbjn-. TTl I n elrver ct.fciitrJvnn.ee' 
a proved I UK L 1 1 l-efter irmn Uie ceftl Utl tug In 
Tiuttky an awkward fincounrer. Great fun 
^HlICKtni? up" y«ur Irivuda They squirm 
and proleal It inlffit be ]i tailed, Phil rite 

trlsger nnrl t-he ?lEde flies 

^Mtr- . .. . . m a i uni rilNClewdnif the rLifJir- 

and compact. VVeight 

*3 ?Sl e T e aM 0 2 5c 

MAGICIAN'S BOX OF TRICKS 

Apparatus and Dirtetlona for a Numtar of Myt-* 

if * 7 ? r-^LL- r nft^s .:■ vk' «?>:' 


Sf>' r-****f Hism.nnent pr<i- 

* ■ I ■ i nHf tliir-lne epElrt.1 

\W rfflK: illusions both 

vWp WJ “T iurprlalna and 

V * / U Bf*r 1 1 U il: . w itb it 

FDO I'-.a m v'nal ii *L-t iribtlf tb* Lk na. ot 

T«ir tiw !■■>) i Pjrr i ll. IU i»- 

Ei.niir in n, i» aCim, iPid IflMfif Dibit 

phlldlE "I II .'‘I ri-i rp I OQh 3 ei-J f j-jiGL 

SURPRISE MATCHES 

More run than ^r\ 
lighting wltti your ( A i-^L 

wJ(c. Lorifc JUnt 
[ike ordinary ty 
inatcbi^ Ai the 
vlctlnurjpfipn ILnlit If), 
cine he gets quite a * wl ' 
surprise. ** TJ 

Pi lea t(k pr tm,. S (wew lor 25e. 12 lar IS an It. 


f inknlP.L*d. All 

Friii'fi . aburrii 


STAGE , ■_ lV|(babuDcli 
MAfcjrv VffjT> these nil 

m untl |l iu t'y.-; y fill 

time snd pcellhg oil n utuulne till 
or two from, the nuttsltle of the rol3 , 
Ujhj effoei created wlJi I* -h found to 


an Entire * ■ nm 3 t IQlQl 

Entnliuimiftt. .r. | 

Anyone Can DaTliom 

|l In tfrraE Eu.li EnyHlfyl hcrmir 
Tr iiiIhI- (>1 ill in Ctrl] , . ror'i CitiL* 
sail, uiiiJ yd., will b« die ..'I-yit-iE 
Fi-Uk>w :r. Trim dinlrl -l. ti iwa- 
Imann E I.-- Ib|id.ri.tUfe |.,| t-h fif.I* 
rlati IE I r- hn. l.-ii I ll di H f I II C 

M.U3t<? BaLL .Pill vase 
*E IIIC'K lb w.H-:lrji k*li In j:Li-nl 

i-ii-iqn nr.it iip*ih r.-[,l:v i E.^ I T.-p 
I -ti l.i- d |-.|[- [ -L^l -I iar.iL In 1 1 , i: .il 
fu iKicni'iTiin nbn*'p [KH-tfl:J ; T hr 

PUNtHMl TKJ r’K rl ItEtS Itail 1+ mnd^ tit i-'iiTift e«mplr-irlY hi? Lew 
fiv- EiiTirnl; pi^Al’I'EAMlSt] fdlN IbO.X <M Ti-lli, [ili'AAl lit tire Wthtdri 

tvip, TP-nin'riw eii-iarnlT -ne ebnberi I I'll'- □. mu if kkH.ll.- T ife llOrrjBriBd ion!* ; Tiie 
GI.ASSi OPPCKT TRACK (a r«Lh l»iLii|iintl lnl-« k (tukifwiUTiHl >h« 

■ ,|M wi.Vr !h n.,.1 -r! mil Ldr -rr-l u likM UP.ii.lnt.nt mid In j.. lin'd M)Dn- “ I. ■— - n! hf' , ; 

il.n RIBBON i’.tcioitv F'HUll TJ ■ fc. MOUTH I JtlCK la K-f-aiinily er-d- 
lern i -; Ft -f _ .-ii ri--i! i .i rr*r tihhinip. I- ■■ I ' ' ■ hue mf Tiuir ' ■ . ■ ■ . : 1 :■ ; the 033 - 
BPrEARtNC HA SDKKRCFEEKF i> l.pndfcHru I. ii-F hey Ih Elia buhd raw- 
bwlousdr TwnHhfP:-: t>m V! 7 ,A]tD^ KIVtS fl> 3 \ Thick! *l» EN- 
f I TAN TED BOH TLE I no e*nn- biFtjroiiTnetF in pTOn !.: run be Lr I:l,J.h li'. : rhr 
tittEAT Id A'l' A NfJ DICE 'J'RICK '= l.T..- .-lien m r.WmJ i.„ W =■« p kit, 
dlWr.Jpe*Tn mid 11 fmirrik urwH-rmiik-H I'et rn iinr linn li'iurFinL 111* 3 ii.fl, -lti 9 
I Ml but iwt Irk it, the GREAT RIIAKTOI-F '."i 1 R 3 k TftlCK. nf 1w« from 
Jrek li'Dvea aetiit&i . Full ir-vlruetiona ere ►•■! (cur perfermhii purii irf-k in 

Nddlll'lD to til- pboie. « Blirntn-r rut I.li.ir Jnmtn nm| ill-.ip.lc.nl DILI rmiy tl- 

j.lxr.nt Foe whirh ju’j epn enpiJy Tnphe nr pntevr* H'" hfihucmet ujisifIhIijj. 
Prlt* EilElklili *1.-00 K»1p*h>. Pilllll Sl»™P1 pccpp'fi- 
JOHNSON SMITH & CO„ Dspt. BOA, EAClNEi Wl$. 


Lfllfc nf k-irmlfSB 
dun n-rd -iir,uk> mmt 
vmiIh ( hn r 
rh.uri Miwlr En-p|pt- 
inivld ftrukli -Mfl. 
H-nihlf ipIptlliUCil, 
w.Eli wDf-d idle on 
- II Udllr.^ixit . Pi itlui-r 


JOHNSON SMITH & CO 


Dept. > 0 « RACINE, WIS. 

A Dm Lvi i ■■- Cdpti-- *1 epr pm CATALOO iwpkdpd on re&pE-Hl 2 5c. 
| W . , n , : - Hn:i ft,;. lliSE-r ill4 b-ntk*f MvkP e>-*f , 0 *Ft bn£,k Hi I CP h l-d in 

nE.plpnm-n- hr-nrly A(.'l> LH'f r 1 * D. Pll tk* lit*! I tr>ClCV hi ftipflt . I tip EMIHt 
n* unlll-cn, ccirE-ni. ppm pi... i|mr 1 inj- rtOOd*. rUb-h-P-F * 1 1 trip?, UPUMIpl pnd 
NntpipkiFnrf bimhi. -curhopifap In ii*ft nod ijEjnt*, eta,. -ueo'Hieeptklp 
i -eki-n-pfkp r* , Bn*i'it br CdIpi. Mcmvy 4rdtr, Ohvcy or unu i«d U. 4.. Ci»> 
-ilin and Fom,--. S-l-ii-.-ji lee »I 1 prtlcl»* liptwT H-bDUe, 


LUMINOUS PAINT 


LATEST 

CATALOG 
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8 BandSaw $1995 

Only » — > — 

Hen' ft fa. An 4ee of Art Up- To* 
Dntr* Sand $auh Juxt What 
}'«(/ Have Been Looking Fori 

A I : . nd SiW tftat U v. lift ru-iiteesi t n 
vi* [ lie aamis reaultH m tlu> l&ryer 
arisj si-ri-re esiien,'ive mad i lues ut>w 
on tin; market, 

Jijirrtencii nnd gtmrad 
shBftii — sitw p utile.-; marie of 
tiinfL hteel— % ’ At klim silver 
j 1 ! eel Raw Blade— will cat 
wood dn to 2 ' thick and 

menu, A rt-tl raacTUne made to 

i . f-’n 1 in'" .ml 1 - 111 “: ™ ■ p:u*r«pt*» flJ 

MU'! ■ pp, of rnijni’T [rf-yr-'I'd With EdiUm* 
' U .uqi) 3HSW t'-il-i. *15 0*0, 

Up-To-Date Machine Works 

0c pLSO, 2!f03-15 Stmlh Wabash Ave. 
CHICAGO, ILL. 


Strange Invention Pays Immense Profits 

only device in the world tha,t prevent* 
kinLi rot, Jjmtrti iw, tiUijfling of tdeplume 
line I el pc trie iron corf]-,, til it* bieceiI-* 
piven new kind of irnhinp; cord that 
prevents jicorehiTiss and * fives old-trie 
bills, a polcl mi tie For hounc-to- 

house worker^. Don't delay, Semi 

now lor FliEk] ofFer. 

NCVEB HNo T to. 

Dept B- fi JS03 RawflniWoo il. Chicago 






iSfll l(«l 1 Uftithtr ,>c]_iiiniyl™ ,crw;^ tLffl f fence | E j* 

|5ri::c.-i. Lit hs, frui t uii'.l vi'ifi'LiifcJe vrab-ii V &r i nob rr 

*nd bipztril, iJlItirTLCiliin bltidi* JW fdffilt.ilfrtV mTS. 1 .’ J 
*M. -T'lJ.ILu laliiL-1# Lilli-. JLr. w-lmiI. M.ehh1n| hy 

• J-V JTjrnieni, OHllwr iWCfltn, 

. *■ — ctoei= riitOf*. I 'nyn Tv-r lli<1( 

'•"TTlr-F*- ** 111 a wciik. tv "P ■ nc iub. 

./i^S^L -ij . Gu i ri nta ad. SmIJ ill ri'c t rrirai 
-^'i . /y- luiiirif . W:ltt li4t|i i orSkMc, 
i ill Offer jiiM Fr+« Baoh ‘ '11‘iw 
. " " Tea Make- Lumbar.' * 

0 ELI? AW MACHINERY CQ. 


One-Nan Saw Miill 


THE “LITTLE GIANT” RIM JACK 

nuuces eh&n^ln? of 
llreAea-y. 1 h mzido 
of nvulleahlc Iron 
Slid -t '.'►■■ :i ;:>: 1 ltd 
all t\m rims. 

prent deal of power hivl rm be Used for StrakiMcmtipg atu[ tfehi- 
enfnc purposes, for adjust] UKf brake,, ah weU jut tea of her ways, 

WELLS MANUFACTURING COMPANY 

P* O' Box 613 Greenfield, Man*., U. Sr A- 


Catch Fish! 

Eels. Mink. Mustrata with 
our ul‘w“ Mding KaLvaiuzed 

STtlLWlfllTftAP. WriEfl lor our fWtt iHflP ofTER alld ImrCfilN 

f ^Btnkos- *1 of our fimoil* fish If-nlt FREE to- ISitradaEcaur imps. 

WALTON SUPPLY CO.* 3S02 JUNIATA AV£.. ST. LOUIS, |»Q. 




Shirt*, N«kw*ir hid LaJir-nr 

Flo Sobatl hjtiQhs. i H o-u r S h i pptn; 
Err vice, Highest Centum niotsi 
Bonuses. Profit Shhdnv. ^ 

Biffcrsl Company, Z > 

Mat7 Coupon. X df* Jh 

CARLTON M!LLS'^- VV^° 
79 FIFTH AVE. V y 

NEW VORIC.^vV' X 

Depl. 5fi3-N^ 


SELL FROM A ^ 
MILLION DOLLAR STOCK 


y- - MAJ L 
COUPON 



"I’m Getting Fed-Up 
with this Grind" 


"Eve hceo looking around and I don’t like what 
1 sec. Look at Pop Clark and Butch — been on the 
]oh for ten and fifteen years — and they don't 
make as much as we do because theyVe slowed up. 

"That doesn't look so good to yours truly. Me 
for the boss-job, and big pay and a real future. 
I don't know how I'm going to get there but I'll 
sure bust a leg trying*" 

If that's how you're fixed, you'll be interested 
to know that the way to promotion, a better 
position and Increased earnings is no mystery. 
Thousands of men have gone from [lie mechanic's 
bench and the clerk’s grind to positions as 
Superintendent, Manager, Draftsman, Engineer, 
Auditor — by American School home- study 
courses* 

We'd like to tell you h«w we have taken the 
gamble out of home- training — how we under- 
take to increase your salary aod help you get a 
better position, or no cost. 


American School— — ■ 


Dept. CiC -4TB DrQx^l Av#. and 58th St., Chicago, II! 

: ‘1b 

3‘W 




Without cost Of obligation ptc-aw: trll ith l 

iiow I cm Mill a til -U.I r pKir.it imn aiiiliritT^,i.'n^l 

pay in I in'?- m^rjail I? U'bw. A Lm> ckpIaui 
your cmoluvinvnt plan. 

BUILDING CONSTRUCTION 

□ Arrhit*vtnie 

□ tUiUJiiiii IkiatniUiiti 

DRAFTING and DESIGN 

□ Machine I>rariSafi mil 
O Architectural Drafting 

□ Klectrlcol iJjruftinit 

Q hiiurnnal brafi bft 

□ Autonnetlvc Dialtkit 


AMERICAN SCHOOL 

f’ti'irtrr'vt in ^ 3 ^ r Jn 

fw n it i inufi i i^m . 

O !' ^VJ' H t • l< 1 1 i f l - 
fJiw r EfM) irottvi ratin'"* 
friirirvrv-i 

j.'KriJ.hl™ O-wr - •■Jirfll.rNtillaflN- 

IwrL'ii'Ca 

□ Mvchaalcal Ilmwlaft for hi'jljiiiL'rs 

ENGINEERING 

n Mcchflftlcnl Fnftlnccrliie □ Autcunodvc Eafilnwjrinji 

□ Civil KnUlncvrlinll P iVf m- HI n c Mum* 

□ Electrical Eng.i itee r in ft Practice 

BUSINESS 

□ Avoou ntlp ft, Aiidifinii 

rj U|]>ini.-^ MnnA Aemcnf (j inaaci!, bmlv*. Production. AC 
countind) 

□ men SCHOOL IN I YEA«S 


i HTU|X|.l11in 


RL, No. 

City - 
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Protect Your Ideas 

Take the First Step Today 

If you have a useful, practical, novel idea for any new article or for an 
improvement on an old one, you should communicate with a competent 
Registered Patent Attorney A ! ONCE. Every year thousands of appli- 
cations for patents are filed in the XL S, Patent Office. Frequently two or 
more applications are made for the same or substantially the same idea 
(even chough the inventors may live in different sections of the country 
and lx? entirely unknown to one another). In soeh a ease, the burden of 
proof rests upon the last application filed. Delays of even a few days in 
filing the application sometimes mean t he loss of a patent. So lose no time. 
Get. in touch with me at once by mailing the coupon on the opposite page. 

Prompt, Careful, Efficient Service 

This large, experienced organisation devotes its entire t ime and attention to patent and 
trade mark cases. Our offices are directly across the street from the IJ. S. Patent Office. 
We understand the technicalities of patent law. We know the rules and requirements 
of the Patent Office. We can proceed in the quickest, safest and best ways in preparing 
pm applic&t ion for a patent covering your idea. Our success has been built on the strength 
of careful, efficient, satisfactory service to inventors and trademark owners located in 
every state in the Union. 

NO CHARGE lor Information 

On How to Proceed 

The l>ooklet shown here contains valuable information relating to patent procedure that 
every inventor should have. And with it 1 will also send you my “Record! of Invention 
form on which you can sketch vour idea and establish its date before a witness. Such 
evidence may later prove valuable to you. Simply mail the coupon and I will send you 
the booklet, and the “Record of Invention” form, together with detailed information on 
how to proceed and the costs involved. Do this NOW. No need to lose a min u fee's time. 
The coupon will bring you complete information entirely without charge or obligation. 


9 . 
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Clip this 


RH£istered Patent Attorney 


Member of Rftr of: Supreme Court oi the 

Uruiftl iStatrp; Court of Appeals, Jjisrrint of 
Columbia; Supremo Court, District <jf 
Columbia; United Stutes Court of Clsiiirtifl. 

Fr&etJc# confined grrlnalvely m PauntH, 
TraJe marks and Copyright** 


is a view of my draft- 
ing and specification off ices 
where a large staff of ex- 
perictioed experts are in 
my constant employ. 
All drawings and 
specifications arc 
prepared 
in my offices. 


My Offices 
Just Across 
Street From 
thS. Pat. Office 


Strict Secrecy Preserved 

Alt com muni cations, sketches, drawings, etc,, 
are held in strictest confidence in strong, steel, 
fireproof files, which are accessible only to 
authorized members of my stall. Feel face to 
write me fully and frankly* It is probable 
that I can help you* Highest references* 
But FIRST — clip the coupon and get my free 
book. Do THAT right now* 

Clarence A. O’Brien 



CLARENCE A. O’BRIEN, Registered Patent Attorney 
707 Security Savings and Commercial Bank Bldg. 
Washington, D. C. 

(Or, Suite 1106, Dept, A -2, Wool worth Bldg., New York City) 

Please send me your free book, ,L IIow to Obtain a Patent/’ and your li Record of Invention ” 
form without any cost or obligation on my part. 

Name < • * » .m,, m, >■,!*,** , 

. . . . 

(Important— Write or print name plainly and address office nearest you) 
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TRADE MARKS 
COPYRIGHTS 


Our Tor* Office 

Sjs!k 100 7 Won I worth Bldg 



Our Phil adaliphia Office 
KSfl FillolM? P h iLb. TrWl BMP. 




VICTOR BUILDING 

OuriN-n w BunlTlsFir!; N r j r ly Oppa» rln U. S. Pal-nnE 
O MiduSpc c I jr E rrcla-tJ br li m for Our Ow nUia 


Have You An Idea ? 

n„„ n/r „ . FOR THE PROTECTION 
UUr \JTTCT. OF TOUR INVENTION 

YOUR FIRST STEP-The Inventor 
should write for our blank form “RECORD 
OF INVENTION."’ a sketch and de- 
scription should be made on this Blank, 
siitned, witnessed, then relumed to us. 
We also give our opinion as to whether 
the invention comes within the Patent 
Office definition of a patentable invention. 
This “Record of Invention" will serve as 
“proof of conception.” There is no 
charge or obligation for this service « 

Our Five Books Mailed 
Free to Inventors 

Our Illustrated Guide BOOK 

How to Obtain a Patent 

Contains full instructions regarding V. S. Patents, 
Our Methods, Terms, and 100 Mechanical Move- 
ments illustrated and described. 

Our Trade Mark Book 

Shows value and necessity of Trade Mark Protec- 
tion, Information regarding Trade Marks and un- 
fair com petition in trade. 

Our Foreign Book 

We have 1 >irect Agencies in ForeignCoimtries.and se- 
cure Foreign Patents in shortest time and lowest cost. 

Progress of Invention 

Description of World's Most Pressing Prob- 
lems by Leading Scientists and Inventors, 

Payment of Fees in Installments 

It is. neat necessary that the total cost for the preparation and 
pro^ucui torn of a patent be paid in one payment. Our custom 
is to [tormit our clients to pay for their applications jn three 
installment's as the preparation of the application progresses in 
■our office, Thi-s pLiri makes the payments- easy for the in vector. 

We Regard a Satisfied Client as our best advertise- 
ment, and furnish anyone, upon request, fists of clients 
in any state for whom we have secured patents. 

Highest J?e/erenees — Prompt Service 
— Reasonable Terms 

VICTOR J. EVANS & CO. 

Patent Attorneys, Established in 1898 

Main Offices; 789 9th St,, N. W,, Washington, D. C, 

Nearly Opposite £/, 5. Pafenf Office 
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D elays are dangerous 

IN PATENT MATTERS 


IMPORTANT! To Avoid Delay! 

YOU SHOULD HAVE YOUR CASE MADE SPECIAL IN 
OUR OFFICE to save correspondence, secure protection and 
early filing date in the Patent Ofiice. To secure special prep- 
aration of your case send $25.00 on account with model or 
sketch and description of invention* If the invention is not 
patentable we will return fee less cost of search. 

We Assist our Clients to Sell their Inventions* 



MAIN OFFICE, VICTOR J. EVANS & CO,- VICTOR BUILDING, WASHINGTON, P. C, 

Our Large, Comprehensive Organization ha^ been established for 30 years 
and offers Prompt, Efficient a [id Personal Service by experienced Patent 
Lawyers and Draftsmen, Every rase is in charge of a Specialist who has 
Ix-en selected for his knowledge and experience in certain lines of invention. 
Our Lawyers practice in all U. S. Courts and defend clients in suit* involv- 
ing Patents, Trademarks and Copyrights. All Communications, Sketches, 
Drawings, etc., preserved in fireproof Files, strictly Secret and Confiden- 
tial. We -shall be glad to have you consult us or to answer any questions in 
regard to Patents, Trademarks or Copyrights without charge or obligation, 


^FREE I VICTOR J. EVANS & CO. | 

|coupon| patent attorneys “-as- 

1 NEW YORK OFFICES CHICAGO OF PICKS I 

* l«7 WOoWurth Bide, Suit* 164V-4Z ConWstf Bid*. . 

I PHM.AMXPHljfc 0FFTCE5 PITTSBURGH OFFICES SAN FRANCISCO OFFICES 
I N2S Fidelity Phil*. Trust BUJft, M4 Empire Rldfi. 10IQ Hobart Alula. I 

j MAIN OFFICES: 7%9-Sth Street* N. W. f WASHINGTON, D* C* 

' Gentlemen: Please send me Free of Charge your books as described on preceding page, ' 

I Name. [ 


j Address ... 




Our Chlca^p Off i c B 
Suite 1BAO-42 ConwaySIde. 



Our Pittsburgh Office 
Suit* 514 Ernpim Buildini; 



Dur Sin Frnncincu Office 
Suit* IdlO Hobart Building 
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The Old 
Rctiii bl* ■ 
Credit 
JpKfhn 


DIAMONDS WATCHES 


D 


^\MJ;/^CENU1NE DIAMONDS 
GUARANTEED 



Oiir Diamonds aru bluv' 
white, ol fiery briilmcjny, 
niflimifirent irt their Per- 
fect eel Unit*. 

HOW TO ORDER 

Stale orlieifl tlesimi - 
mime -of cmjjhiyt'r— -kind 
fif work ycHi cla — haw 
lonsr let [HjmiSr'ni — hk*; — 
murriitHl — nutiETfl Hive — 
how Son? tlWTe. EVERY* 
TttTNOCOKFinEWTIAr.. 
EJi-eiiL lirrtt TUij-rni tit, Ul{ 
^ciChLs aeiit flip four Khi;n 


;ycMir 

■l* ami nation on fgques L. 


CREDIT TERMS: OflO-UMtth down; 
bnlftnce wetkly, seml-nnjnth|y «r 
monthly at your cnnvvnipnce, 
WEAK WHILE YOU PAY 


Elite Wedding Pin c p 

H'’lnJ [ilatiimm, esm iiy.liO. 
hi nphiJ 1 A-K wJjlli! irckrl, 


*4. GO, cj^w^b^^injDLiDdt, 


SEND FOR BIG 
FREE CATALOG 

2000 lil LFitrj ti □ n% 



"■ni-L’eltt Watfih 

* l.s* 31 Menih 

HAMILTON «O t 993, 2l A^judied. to G HVulljPfW, Yi-Uow 

Gelid lilled year Case - - - DU 

LL0rhl l 5*LATE$T tJkVMONO, 21 J«W«1 a, S AdJu^tnmtitJi. Kuna Jen 
■^0 huliba lid one yriji4l iim. MieJie] Cbroouur n Cinehc-Ll 1 - wtJ 

ILLINOIS. “ BUN N SP£CrAL.' T .2l J..m.ln, Adjusts! tn 0 pwiiMwis. S(£f\ 

YhII^jw {iiilij- |it| i:d ift-yriLT Cue * ■ ■ ■ - ■ ” v 

AH Railroad Watches said an convenient credit terms 


NOW! 


"EB Miu?ie" tjclls the mond[!i*fu] *tary *£ round 
EfioL; its importejico and plsica In boy training. 
Point* way 14 lndttlhlp, |^{ («LLpn.'Slir>ii , pninnj 
arid -COEI l l lTi trillion, Make*, Eracl( shall, Uclpnjfi 
in every boy’s pocket, every parent's tk^fc. Your 
copy F ItEE , Write at «lc4. 


NEW 


BENJAMIN 


BB 

MAGIC 


S3 SHOT AUTOMATIC 

THE MYSTERY RIFLE '' 

wtshootj 

Ati QTHCRS 

' Ihi! wonHi rftil rh-n lamia 

[■im, il'Ie* rtf L«nprL jk*n.:l uii ac. 

ti«ri I t.:i I Li: in ir Uui Iftinjamln Sinttle Shnl 
fur-nni* for hard. h*I- , jp-i-u/il >■ » i. ■(.): im-3 , 
ha* born appliwl to as shot n ,i t>.'m ftliy ri.[>i4 finnii — 
the Milv Jim i if Iih kirvib In tht, wr-ii-J. Lthrn Bb«ut Jio‘h. 
BENJAMIN A*tt FtPFirCO , f V H , ^li ? „ , St- Lntil* Mo. 




PATENTS 

TRADE-MARKS 

f*on T t Lose Your Rights 

To Patent Protection 

BpForfl fltarlfiptrLff vfHir i n von ( l nri tn jitivotm* F-enfl 
for blank f ur in “EVIDENCE OF CONCEPTION" 

tn be piunrfl ami witnessed 

LANCASTER, ALL WINE & ROMMEL 

4SB Ouray Bid.}. WASH 1 HGTO H. D. C. 

flrfumafors of farms “Rt'Uii'iite of Cmeeption.'' 


FREE TO BOYS SEND 


PATENTS 

PROTECT YOUR IDEAS] 

Write today for FREE INSTRUC- 
TIONS — or send Drawing or Model 
of your Invention for Examination, 

Promptness Assured with Best Results 


MILLER & Ml 

REGISTERED PATENT ATTORNEYS 

Ftfdur ftlcmbgn Examining Corps U.S, Pfltsnt Olfir-B 

£55 McGill Building Washington, D. C. 


Tk* 

sum TUOL 

AND 
MACHINE CORP 1 
Col 1 = £* Point, N. t 

MonuFacturini 
Mi dn in III a 
Since ISSS 



INVENTIONS 

FINANCED 
DEVELOPED 
PATENTED 

manufactured 

MARKETED 

Write for our free book let* 



Poltnl firr 4 . 
at Pat ant 
Law Office* 
of 

EDWARD 
GOTTLIEB 
•S Bvekm-an 
SterOt 
NEW 
YCJHIC 
N. Y- 


PATENTS 


A.i orp of thf ■oldLfst pa tc at 
firm $ In AtaUHcs* WQ Bive Hi’ 
VeFityf^ht i(>wrat ccmnlAten l 
e AfifJ - :. a pprvkf xiuttvl fur 
rrsulLs, evidenced by idady 
wrll-kTiOWn of ritraot-dlnarj' vitU:e, TUmiI, Irea 

Lacay A 615 F St. M, W., Dtpl- 5. Wiish,. P- C, Eiiab. H8j 

DUCHSI tIN'S FIBRE LIMB 

id umvUHqk to Unit 
■ tiiut »|i;n(ia,iri*l. 

i'*ILC. IJt-hT, 1-JH.T 

y I X . F*rd -w* 
*r *11 ilr f W hT,l lUn , 
D. GO. 

L-I'l TirA 4 * 1 ,.. ftp. 
»«Ksf*r i iius. Min 4 . 



A W |M A I V Booklet Free Highest References 

wP jfjk ; F M J% Promptness Assured Best Results 

® ® ® ^ ® Send drawing or model. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in the latest editions of the Rand-McNally Directory of Bankers 
and Bonded Attorneys^ published by Rand- McNally & Co. T Chicago, III.; The Baggott 
& Ryal] Directory of Guaranteed Attorneys, published by Legal Directory Corporation, 

l3-':aton. Mass,; Fillet's Law List, p ubJ i fsiic-ri by Lcfi^l Di reL'tory Publishing Co.. St r Louis, Mo,; Amif- 
ican L^wvent AnnunL published ip Clevelsndr Ohio; Bankers SefvirO Lentil Hi rectory, published by 
Bankers Service Co„ Boston, Mass,; Eyre's Law List. Park Place. New York Citj. r ; Waken Lejal 
Dira-tnrv, Oinalia, Nef]r«st;n, and the NationEil Directory of Attorneys,, Baltimore. Maryland. 

WATSON E. COLEMAN, IVculwriAw nV' 

fl£GfST£F£D PATENT LAWYER WAdnillU I Ullf U B |#s 
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ISO 


PATENTS 


patents Prncur^d. Tmdfl Mark? rtegi^tdred. 

— A (•4fti)tjrthvii. i< iv«, ‘-xpcrieiicerK pr> 1 service 

f-rrr tho protection mid development n i jour idea*. 
Prdiuiimn 1 advice ftlad] v furnished ^ without 
charge. Honk let of infnrmnt.iou and form for 
■Ji^rloaitlg idc;4i flC6 oil request, 

IRVING L* McCATHRAN, Palenl lawyer 

Fornnilv -with, and iucciime to klCHARflH^OWO 

704 [nbthutiana] Bldg. a Wsahmgtnrt, D. C. 
41-E Park Rttw* New V nrk City 


TRADE -MARKS 


REGISTERED 


AGENTS 


500 % 
PROFIT 

GENUINE GOLD LEAF LETTERS 

guatsnt«d to never tarnish. Anyone can put them 
oti eturea and office window*,. EnorninijB demand, 
large profits. Paul Clark Sai nil lest day S£ 8 . 7 n. 

11 , L. Heel made in two monthia. Write 1 infay 
for free sample and libera] offer to genera! agents. 
METALLIC LITTER C 0 + 43 S-B H. Cljrfc St r , CHICAGO 




WE WILL TRUST YOU 

Pay As Low As $2.00 per Week 

HrndrrsanS, Harley - Davidsons, Indian*; 

Slightly uaed and rebuilt. Hundreds to select from. 

Send lDc for list today. 

M YE ROW BROS. Co„ %* Qrrk«l^ SU Boston, Mas*.. V. S. A. 

DEAFNESS IS MISERY 

Muliiiutfei of pertonf with defective btiring 
and JTeid N'o-iki enjoy tonifiuiinn, 
go Eu ThiilitindChurdl bcdUV (Sty 
Um: Leonard Inviiibli Elf Drumi which 
reKirib-lE Tinr Me jtaphonci Ciir.ng 
m die Kir entirely ttui or Jiglti 
Np wurei, biiitnti or hetd piece 
They iBi«eii>tinivE. Wrm lat 

hicn.li.lfi iic.i iwflrn it a cement of 
the i n vc ti \ <i r vs ho wit L i m tet f del f . 

LlftULRD, Inc. Suit* 69S. TO 5lh Id., Mew Yw* 




A 0. 


Now Make 


Big Money! 



Delicious 

Confection 



Xcjh- Hie oripioateirsoi 1 one or Americas mn-t J 
popuJiir, widely advert i*ed contact torn- { 
already ecu tin by millions r*f people alt o\vi 
A ruErica -- already ho art tn tieorty every town 
iu The country haa openings for more ElotJCst 
meet r., r_Ltke cm re of the market among loctal 
EtonM on il clever new plan that wtaria hkif 
money contitig in eten the Nrid day Jiihi lex-, 
link: people tufite It free. Already Local men 
have taken in cm high jus Hi ?-0Kj tit a 

single day. 

NO SELLING TO DO 

No huline to house danvauwlng. Stores ttell it for yotl. rienrrrau new 
Itfofli Hluirlrm plan itete ii iuiti newly every stare without i ■ ■ : high 

|kfcs»LiJ:n aelUliB. Mew ' "Mwte It ri rnt" plan brings enormous repent 
orders. Mow the market for this tempi ing (NmTccUuu y su tre men- 
doiL-t that more men mne needed milch to sec Haul dealers ate kept 
(Uipiilind. Thin opening means j i mine to you Ilian a mere Job. If 
means big money ipjlcfe — ami Die chsitre: to build n [■crrmiriciil huai- 
eipf- 1 ’ of your own with a nt.etdly profit pouring in from Inral (Store*, 
iJon’t- worry ahout big capita^ foualfieKH OKperl clat*. or BOle-s fihlllty. 
H h tell you jual what to do to ulAke big mo They at Ltic etsru 

*3*S IN ONE DAT 

Ira Shout toot In In a F-lngle dai Marine of f’aLlfomLR toot 

In f 1 1.2d5 In (lame mouths, Gordon, f.|,(KKi pronts In two months. 
Naser, &3.CXMJ In three months. Hundreds more big profit records, 

A USD APPLICATION 

So many men will apply for ibet* openings that we will probably be 
swam pod, This. ad rmay not appear again. Therefore, we Urge yon 
rni riLHh 1 tie ■ i mil lent km below if you are interested in hji to E&O even 
In a d-iy, AillIrfKk H. W. Eahint, Pruskk-nt. K2H LliSh Stmt. 
Sprinjilicld, Ohio. 


■ H VV, Katina. President. 

■ SJN High St., Spriogfioltl. Ohio. 

■ GaBiidrr rmi use fair opraian v- irnict.iiJr'ht i.Mnacwf if . ! ym ■ 

B Lu? I Ii* lira > i tiS i.rw jiLul tbAl ilATLl inr ma lias b-i:M iirni wet lii iijl jrurii; ir.yr Kpfih 

■ ju r r>i-iiJv Militia uF Laiu+i Ui tliiuM rAhiVAKH ir>c- 


■ Jltlil'rrlfl. . . 


lOK.MeALT^ti 

an do ae nr 


You (Bn do as ’ ' ObtF wr \W0 ^ 

will. Show our all* wool union* * wttKS ■* 

itijuIc: tBiJorisri-to’rn^JV-‘ l Ciro "ruit K^mplos. 

BifgHt caih profits dally. lyiiidhJt 

liiMral bo* Cl*. Wcind^rr.il «h]ciph oniarbM.1 
#Wlu*. Vfdrr* KUKB OUTFIT „f nt*Mfn 

\f IFiLI n«TtLrhHif fried i*frt.TUrtK*m. 1 1 '> 

required. 

PIONEER TAtLOPIHt CO,. ¥*111* 

PonKfcsi and Thn>o]> S[a., Chicago, IT 


P 


ATENTS SECLCCD 

Tl) AI L-H 4 1 I f CECI ITEC Ct 

Hiph-cinsa professioaaJ service for Invpritors ami Tradp-Mark Users is necessary for PROPER PRO- 
TECTION. We Offer you otir facilities on Reasonable Terms. If you have an invention send ns a 
model or sketch and description and we will give you our OPINION whether your invention comes 
within the provision* (tf the Patent Laws, Our boKst, “ HO'^V TO GET YOUR PATENT” and Record uf I nvenlLidt 
CertiCcntc sent an rntjnist. DELAYS ears DANGEROUS in Patent Matter?, 

Term* Reasonable- Best References, 

* 1 l»*nWBlTE TOD AT 

RANDOLPH & COMPANY, Patent Attorneys 


301 VICTOR BUILDING, WASHINGTON, D. C. 


Nattae, , 
AddrepR . 
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Marvelous How Easily and Quickly You Make Things 



F n j ny (he thrill of buikhnfi Make spars lime 
useful and proHiable, Have a real ahop, 
Sturdy, stromi, speedy BOICL-CltANE 

benfh machines are what you need. Low 
as $10 S fur IS you. Snell] for FRKK Sfl-pafin 
ra,Ui!iiLfc Crjmplelc descriptions of Circular 

Raws, llaml Saws. Lathes, Jointers nnd Jjjt 
Saw. Get our in teres ting literature, low 
price? and EiberaE terms. 


W. B. & J. E. BOICE 

Dept. P.M.-8F, TOLEDO, OHIO 


Universal Handisaw 

Big, Powerful 



Raws, rips., da- 
does, m I trtfi , 
Ml tut A. litres, 
rn urtlsea, etc. 
Wonderful vabis 



BUILD A $100 COACH MODEL FOR $4.98 


Wf will ?u'pp]y :ill the ncepHsary p:trt*i, cut to fit and rendy to 
pot ingot ii r: r fur the Georae ;3_shiny ton macb, a Tally flo, or 
the Dtadwtod COJJch (fain rtua_W extern .-=tags‘) fur $4.!>S. Full in- 
structions for asFsmbliiiit are included in each kit. Nothing ia 
aim pier than fitting the parts together nefordjilji to our direc- 
tions. All models sent C O. D. phi? a few er-nt^ postage, U. S, 

money order or cheek must accompany all f ircipu orders. 

HISTORICAL COACH MODELS, Inc., Dept, PM-2 
ZSiOS FAIRMOUNT A V KM UE PHILADELPHIA, FENNA. 

New Food Idea Pays Big Profits ! 

Meal Women I Invent lit atp flip wonderful NHW Brown Bothy 
( i lil'l AW L 1 Jnuc; h inj t . Sella like wildfire [ Ynli Can giwII } 1 maSm 
5 SO week spare time; to SftOOQ year lull tine. 1 m-'Oitnient 

xmalt. No esmrlenH* needed Writs today f ■ i-t 1 hUf ayCCiil offer. 

F ood Display Wfachin& Corp, Dept 31.SQfl-51PH.Dcsrfrcirn Si, Chid age 

THE MOST AMAZING 

GUN EVER INVENTED 
for SMALL GAME and 
TARGET SHOOTING 


CROSMAN 
SILENT .22 


Although it 1 3 Hie? no powder, the Ooeman Silent .22 
hftS deadly accuracy and Imnienriuijs power, t roam an 
KUent .22 Rfllcn lire cue highest powered pneumatic 
rules in Uie world . . . the Fteuesiier is tht' only idgri 
powerful repeatlJUf uTieurnaLie rifle Lrt I lie wurldl They 
have a]] m i.i fumitOnges »f ;12 powder guns combined 
with -d s. feature t ri m i m> Arear m poaseaFea, Ex- 
Cliyive CroBman f-eal urea are; 

I.NniscIWiii 2 , No Clean infi. S. LewCest \ihTnoDi- 
tion. 4 . Adjustable Power. 5 . No Bullet Splacitr. 
<p, No Recoil, 

FREE BOOK! 

Everyone wln> rue r-s the Ihrll! of shew ting should 
have u Copy uf our IkkjH "Target and OmmR 
s, hooting" wrtiten by a man who loves a gun for 
rlioae who love- gun? . This iri-yiaffp illustrated 
hook in ITU^K to those who mult the coupon to 

CROSMAN ARMS COMPANY 
124 St. Paul St,, Rochester, N.Y. 


I Mail mu ymir Iwtik “'l argei and ■ 

Ga me SlloOtiiiji" arid send Mi* com- / 

I plcte information on the big Ceos- / 

! man Contest, * 


T 


i 


j Name J 

I 

1 Address . j 


! 

J Git >■ . 

| State 

l 




$500 

REWARD 

fY&t rumple 
r,|,’ini|Li or < he 
■ i ; ■ - -• m 

iii 

i-hirh n^irLir 

jl3l)v«.fl| p*ix-, 

*>■ —-A rnl n l c-f 
(.1,1)0 00— ixn 
■; ! w-ii Klir w i rw— 

air-t. mill 1 he 
roupem on she 
left, 


Mobiloil 


JT^T V At $!.0O, $1.25, $1.50, && 
14 PQ 6 $1,75 tltltl uf> to $4-OO.r 


i»UW I 


United Stales Rubber Company 


o 


ELECTRIC MOTOR 

w Lulling models sEmw winding on I eo nneetioua In piaiQ 
righ t, M uke your own or tew l ad in otora f i .nr y our ow n use 
or lor proat, j jj use all over Uju world. Quick, eiwy way 
Write Dept. DPM, send dime for circulars, 

Gainos Bros. Bog 4£l Gaines villo TeurS 


Yes! It*$ a newr Try any owliit " 

RADIO! todays 


□ petA-te? 

I f Oltl I OP, 
Hi L*-i- d--, no 
aer^l. 
ft, i,- k - |jifr 
migirin.}. 



Free 


BEFORE 
YOU BUY 


Factory to you 
SAVE to 50% 

SUPER ScreenGrid 
Push ■ Pull Latest 
Electric Radios 

EnjoyApeweriul new 1931 
IMivaco outfit lur 3P Jays 
—at our Halt. No oblis»* 
trun to buy. Cot Sond-Wa- 
Mnnty, Articling Special 
Fat to iry • to- Y u u Offer 

lltlt 

Successful Vaar 


Compsr« with Costliest Sets! 

Ameri ca '3 t>i s h old . rel Labio Radio 
Factory ap r-i tin j * 1 1 than nu 
aary ocnaatitma] Latent SU Pii-R 
Screen Grid, perfected 
I 1 u dt - Pull . Su pv c D v namic 
Elecu-lc AC Hois uf 1 1 ri u : ;t 
const ruci Lon wit htNisLi ics L 
ft4tnr*-; — V' ;i ri totio and 
automatic senaiLi vlty 
Coottul and pib —at 
UtOtWHliniT I feckirj' Liri "^, 
CIot^t iw« ont Inrt" bill ytirl^ 
*tp — *XCl uriVu dvnUCrip t^Ewn- 
Af-n with coti'.licfit rtiisuH -ijn-. 
.plisrh'^. 1 - Mim,:-.. V. 

l,.- - tlelty , air’-lr«. (J LK AKKft A IVf : 

J 1 >ISTaNCK.CI EATING. Mty? 

PeliKhtiHI 1 Iukj -.n,:i «J-p r^CKirl pt^^rn-rriR 
1 r«f u 1 .filial tJ* OdiwC wfc t?i b «ne end p^wer 
tif ootliEa. Fuii uvfjr'i guar- 

cj rLCid- Jrmf -3=»f^. inciire iBLifiJ n ?i! inn . wr-if 
lots, of nr..jf|fiy - jf^«L direct with bi« a « 5 i 1 
futorfr *“! fine h^e making — 11 tb 

PaWBi*iUl yehr. Write and be ttmvi&Cvdl 



Semi postal or coupon. 
Amazing 1 Send No Honeir" 
Offer. No Obligation. 


USER - ACiHTSi 

EiduilmTeititory 
Rig niQoeyx "u ftid*. 



MIDWEST RADIO CORPORATION 

f*i&THMr fiuiliitt r a/ S*t*— I lih Yf ar 

*nTCi Mini i 1 .] Lhipt, , {.-incimiiils, Ohio 
rtenil AiriHiliirf .Se«riAl Pac-t'irr Offer. 

□ Intoroated In A(utit« H Proposition 


NAMf 


aDMHhdS 
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Is Tobacco Hurting You? 


and j'our appetite be-ginH to fail — 
and your heart MM to "skip a beat" now and then — 
and slight exertion makes yon short of breath-^ 
then you. have a riffht to suspect that 
TUliAtCO is getting the upper hand. 

Any well-informed doctor will tell yon that these are 
only a few of many symptoms of tobacco poison in pr„ 

And YOU know that the use of tobacco in any form 
is an expensive, utterly useless habit* You know yea 
ought to unit. 


Look the facts square in the face, Mr, Tobacco User. You may think 
tobacco is not hurting you. 

That is because you haven’t as yet, perhaps, felt the effects of the nicotine poison in YOUR 
system. For you know that nicotine, as absorbed into the system through smoking and chew- 
ing tobacco, is a slow working poison* Slow, yes— but sure. 

Tobacco lowers efficiency. It slows a man Whm your hands besSrii to tremble- 

down* Makes it harder to concentrate the mind 
on work* Tobacco users seldom have the 
amount of * £ pep” and energy of those who do 
not use the weed* There's many a man older 
than you in years who is younger in energy, 

pimply because he lota tobacco alone. 

fiomfi day. probably, you will realize tn what an, alarm- 
i u dr ex tent to ba e eo dues u nderniine the ey atatu. 

Tobacco Habit Banished 

In Many Cases — Let Us Help You 

It doesn't make a particle of difference whether tobacco haa been used fora 
Binele month or fifty year a, or how much, or in whet form— whether cig.arg. cigar- 
r-ttee, pipe. plug, fine cut, or snuff, In most eases, Tobacco Redeemer removes all 
fpftirinjf far tobacco in any form in. q very few days. N(Jt the slightest shuck to 
the ixervoutf system. The tobacco dra-virir will usually Ugin to ducreaao after the 
very first rioge™-there ia no long waiting for results. 

Tobacco Redeemer eon tains no habit-forming druses of any kind and is Quick* 
safe. Hesitant and thoroughly reliable. 

It is in no sense a mi bati tote for tolraccn. After finishing the 
treatment there iw usually no desire to use tobacco again or to 
eontinna the use of the remedy. It hclpa Lo quiet thsj bervea and 
make* one feel better in every way, 

ww . A einple trfsl will erfmvtncw 

\JUr VI 1_| y Ji T f* ^ ynu. Our [lOtml.bi tiding. taLii- 

rmy - biu-k KuaraJI [ ut: goes 
wllh each full treatment. We will rufond every et'nt you payforthfl treat- 
ment if r nftcit tnkiTiff it according to theeflay-to-fyJJvwdjrt^tiqr.a, itehouhl 
fell to banish the tobacco habit completely. 

O r 1 \Tr\ PniiTinn Let w* N-nd Jm a MrfT« booklet On 

T r IM I J '^ ou P 0in ror the Injuries effects of tobacco to- 
UUl "1^ Pfrfcrtf pettier with tMtimonial letters from 

f J m en a.11 over the country telling bow 

they have been absolutely freed from the tmbarco h»Mt by this elmpk home 
tTcm*ncnt, You H’ouiJ not ask for stronger proof that Tobacco Redeemer 
ur.miJly dnrat dit the wisrlc ibun (hr evidence wo lyjJJ. gladly Bend on request. 

J ll±= t mail the; coupon— -or a poeta] tviJl do. 

NEWELL PHARMACAL CO. 

Dept* 300 Clayton Station St. Louie, Mo* 



NEWELL PHARMACAL CO. 

Dept. 300 Clayton Station St< Louis, Mo. 

Please send, without abligKting mt in any way. 
your free booklet regard lele the tobacco habit and 
proof that Tobacco He cir e me r dotm pvwi lively relieve 
the tobacco habit in moetCPBCi. If it fails your money 
■will be refunded. 


Name, 


Street aud No. 
T own 


, S lute ...... 
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« t 6 md ft XflMsf 

If you know a man who brings home a hand like this 
every night, you can do him a good turn and make 
his wife happy, too — by telling him about Lava 
Soap, Tell him that Lava's rich lather is filled with 
Italian pumice that 's ground as fine as flour. It gets 
the grimiest hands clean in 58 seconds, without hurt- 
ing the skin. And tell him that Lava works fast 
even in cold cr very hard water, 

A big cake of Lava Soap costs only a dime (or 6 cents 
for the medium size cake) at any grocery or drug 
store. But if you want to try it first at my expense, 
mail this coupon. 

Procfer & Gamble, Dept. W-$3Q 
Cincinnati, O. 

Ceor^i?. 1 Send jVh* *1 fr^e. sample cake of Lava Soap. 


Itai 


Street t 


City* ,Sr.T te 


= gfHH 

COVERED WAGON MODEL 

Ei[E]d Mecltci^ old prairie schooner, 
WTii Lc, tilted top. Larjte re.ir. simall 
hunt wheel*, h/jth hiil«s nice])-turncil 
toaizc, Leimtli JJ 1 /. Comn)ctc«t 
Contain!* nil materials! cm ctom? to 
lin-. hardwood. metal, etc, for $15. 
Semi 15c Iwt model booklet & folder, 

ROY HANCOCK 

SZ3 DnuflaiAic., Port miOLtlh, V*. 

■ 


ESTABLISH 
A FUTURE 

and « permanent 
biixinCr.tr, of J pur oiffl 

This girl took in 
39S.30 the first 
week and her sales 
are more now. 

WHY eon* t you 
do th Is? 

Be iiitfepen dent and 
let us show you h< »w, 

IFfite Ukttitf for full 
defailst 

THE SEISSER KEY MACHINE COM PAN Y 
407 East Fort St. Detroit, Mich.. 






AUTOMATIC 

WWW* A Ml Al Astounding 
llbift A Low Cost 

Now you (ijiti have the ho mu besting 
comfort you have ions been Looking 
fur. Gtt rift i>( the rlruijpi-ry of Hao- 
rtllnp coat a ml ashes NOW. The. 
Berryman R&t&tv OH Burner, (!ik 
rcsiiU of 11 yfsirg' experience and 
thomjt ndj of a u cceftilul InsEjuJai lo ns, 
is a ivnrvfi &f canfcmen-ie, comfort, 
fffiirlenc's otwf i'Ovwmy , Fully A"ut(H 
mat fie, snout, tdafo. Fallow easy Hi- 
atruptioitel tn ImtflU In any tjf|>P of 
furnace. Complete with alt automat- 
le control at a price v.itTiin reach 
nf every MM, IH’A 1,1'’ lift WANTED. 

Write for full informatiOlt, 

Berry man System of Oil Heating, Inc, 
IIM V. Wwhtmiton Blta, Chiciffo, I 1 L 


THE HEATH PARASOL 

Here a your chance to bufilfl fhfr famous Heath Parasol — At 
tbo lowest price fin aviation history. Now. for only Si 2,00 you 
cu CL Start imLIding Am erica’ a moat u-o fynSstr Spurt plane. 

Voif, Too, Can IfiuM ft! 

Hundreds of poth us lactic bulldcrR declare 1 1 with plana easy 
(O follow, Parts sent in I L convenient, nrourcsstve groups. No 
eon fusion — no eMra par ts lyinp around until you. need them. 
£149 for complete parts. $ L i brinun Ifirat shipment. 

Don't tic-lay another day. Learn the thrill of flylue your own 

R lfine. For complete delft llv—ACrid 10 cents for tail man! Lrur, 
I Lt^t rat ed booklet. Address Heath Aircraft Gory.— Dept- $ 
1721-liU riedirwicfc St,, ChlCf^a. 




$12.00 

STARTS YOU BUILDING 


BE A BUSINESS MAN 

Go In for Yourself 

Ynitr 1 >okf; nlakci a lot more money X -han you do. Why? — 
because he gctFi the PROFIT, Thai’s 13 iu difference 
Ik- tween the "employer’ 1 ami the ,L help"-^— thouwimlfl- of 
dollars a year. Here’s (.lie chance nf a life Lime, just aftout 
si 015 puts YOU In Hu^inoss For Yourself, and opens the 
Way Lo Lilt Hie tuxurte.n that your fncr^y rmr! ability en title 
you to. Every man hud a to ;'r stood living for I imsdf 
and ids family — but you must ACT, Every day you i»rv 
crowing older, and have less opportunities. Get icons NOW. 
I" here's 42.? to $75 a day in it for the average ctm.K-ierHin.K* 
fellow. Get the dope on Clarke Florkraftsmanshlp. WniTt 
rtieiL you anything to find out, you an’ not n-bliiwited in -.tn>- way. 
This in no scheme-— no T»ok& to buy. uo JsrliOOltrtp. we'll icll you 
plainly and truthfully just how to do It, and wt'to sure you'll 
hnd It the cusr'st money yim have ever earned. You. can't 
taw — WRITE TODAY, 

A. A. CLARKE COMPANY 

Oin. T.J* MUSKEGON. MICK. 
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Profits on the Side! 

H ere js a wonderful 
opportunity to derive 
an additional income 
of Si 0 to $25 a week 
in your spare time. 

Purchase One or more 
of our 

DERBY GAMES 

Coin-Controlled 
Sport Machines 

Everybody likes a 
horse race, and our 
Derby games are faith- 
ful reproductions of 

this popular sport. The games are beaut: fully 

buNC fascinating to play and remarkable money- 
earners* 

They Work for You! 

All you have to do is to install < game in a food location, such 
as a hotel lobby, billiard parlor, elub r recreation room, drug 
store, ttc., and il will takt ia the nickels in ii way (hat will 
agreeably surprise you. Before long you will find that the 
game h« paid back (O you the maaey you have Invested 
originally, and from then on all the earnings art all ' Ktlvd. 
A pleasant Way (O taihe extra money, with no overhead ex- 
pense whatever. 

Write at once for further particulars io 

C H ESTER- PO HARD AMUSEMENT CO,, Inc* 

194 WEST FOURTH ST, NEW YORK CITY 




up* W/ 

WEEKLY/ 

J] FFY-TITE, Scirw-Hoidins 
Sere w Dri ve r i $ a *eEii?a r i on al hpLIct . 
Make the biggest. eafliess-fc money 
in the selling ^im- supply lag 
.1IFFY-TITR to miechftnle^, fae- 
Lnrits, radio ov.tiit^, 
dans, carpenters. 
every home and ear owner. 


SCREW-HOLDING 
SCREWDRIVER 

HDLDS screw* while It driven or 
removes the in. Like nn extra 
hjvnr], Sttve^ time and temper. 
Reaches hifleeeftHible y]u&* en-iij., 
fjmeklv. Vo springs. no niagTittinnL 

nothing ti> jfeL Ulil oJf Ilirdvr. 

eattoad fully, 

BIG PROFITS S 

You nukee nn cacti jtfFy- 

TITK. I [j to tss il week ein.xjn 
Mjtke extra money relHmr through 
your own jujeotB in exclusive terri- 
tory. 

Coupon bring* you detfllUl or 
FREE trial ofter .and the famous 
bottle (lcruoliHll-atJoD. OeC KLurtOfl 
at unee. Mail ccmpuu bel!uw~. 


J I FFY-TITE MFG. CO. 


1644 Water St. 
Boston, Moss. 


■ Jlfly-Tlte Mfi(, f>i,| 

I Lfr44 Water Si,. Itu^cmi, Musi;, 

Flense send me run particulars of FREE trial offer and tin 1 - 

■ famous bottle demoBstniiltm . 

NAME **.„*.„„ 

j ADDRESS 

I^CfTY STATE . . .... 






A TRUE sportsman Is AS Luivi ej u 4uuui iiia 
pipe tobacco js he is about bis lures, Why d^ 
tress tbc poor fish and taint the pure air with a 
strong pipe when Sir Walter Raleigh’s favorite 
smoking tobacco costs so little, and is so mild 
and fragrant? The success ol the Sir Walter 
Raleigh blend is due to the use of very choice 
Rtirlevs. which, alfhnti pR rmid, lack neither 

quality is uniform, and 
me goui ion wrap retains all the natural 1 rash- 
ness and fragrance. 

Tune In on "The Raleigh Revue" every 
Friday, 1&:00 to 11,00 p. m. fNew York Time), 
over the WEAF emsotu-coasr network ofN.B.C 

How to Take Care of Your Pipe 
(Hint Xo. 7) Leave the stem our of the shank ftv r a da yah it 
cleaning yCmr pipe thoroughly. The stem and bowl Can then 
absorb any moisture and dry thoroughly. A pipe cleaner run 
tli rough the shank also helps to keep your pipe dry- Send for 
cur free booklet, "How to Take Care of Your Pipe, " Rtown 
£v Wilhfljnscjri Tobacco Corporation, Louisville, KcntiJCh j 1 , 
DtpL. &2. (In Canada* 3 B l tl St. Antoine Sc,., Montreal,) 


Raleigh 

Smoking Tobacco 
it s 15/ — and milder 
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Auto Owners Now Save 
Millions of Gallons of Oas 



A new Invention called the Whirlwind is actually saving millions of gallons of gasoline 
for automobile owners. Those who have installed this amazing device on their cars re- 
port almost unbelievable gasoline savings. They also report more speed and power t 
quicker starting and reduction of carbon. 

The marvelous thing about this 
Whirlwind is that it works as well 
on all makes of cars. Reports are 
received from owners of practically 
every known make of automobile 
from Fords to Lincolns and they 
are all equally enthusiastic in their 
praise. 


FITS ALL CARS 


In just a few minutes the Whirl* 
wind can be Installed on any make 
of car, truck or tractor, It T s ac- 
tually less work than eh ringing your 
oil or putting water in the battery. 
No drilling, tapping or changes of 
any kind necessary, It is guaran- 
teed to work perfectly on any make 
of car, truck or tractor, large or 
sin all t new model or old model. 
Tlie more you drive die more you 
will save. 


Thu ij am ilkirnitiw 
■* r lAc tu/vre it 

0..I . . '.K I I.- II n,.u 

•* i - 'J i<* -1 H |Mf- 

■ |l" r 4 n f.r-i 

if ii I.ii^. '.fr to jft 
- 

a nd it of C&f 
p|!nv pa i. lLEfr-J.- iTi'an iin- 
p r it r J s j 1 1*3 jp&rjjr r d 
yn/airn-r ■ il UE-ri L-Jrtan 
/uf-HariG*,. 


rw# girri 

Jj'Tv t|ii id*# p/ tk,r v'n-pp- 
ta'nric ir.Y'-n ■ ->«i pTriyfy 
TJ pn n'.v d rt/frr ii* 
trtiB.r - iih-rv JA* Il'AiirJ 1 - 
■h'srrir t”ci *-&(rnr- , l*^rs". I*A«f 
pai fipfi vr»» 
a pa-urr, 

PWI f* 4» ^JK^^nr i «clr 
uni! • arbvn /-■"‘■nur 


SALESMEN AND DISTRIBUTORS WANTED 

TO MAKE UP TO $100,00 PER WEEK 


Whirlwind men are making big prof- 
its supplying this fast selling device 
that car owners cannot afford to 
be without. 


Free Trial Coupon 

Whirlwind Mfg, Co., 

939-31S-A Third St,, Milwaukee, Wts, 

Opntleineir Von may semi i Fsil particulars of your 
WhirlwintE Carbur-L'tiu« dctici- rind tell rue how [ eati «et, 
one Iree. Tliia> doca not obligato me- in any way whatever. 


NAME , . . „ 
ADDIiES^ . „ . 


CITY 


1 

I 

i 

I 

l 

I 

l 

I 

I 

i 


COUNTY STATE I 

G Cheek here if you Ore i liters t *» d in full or purt ti me aulcn- 
1 nJl EL po&ition. 


Good territory still open. Sam- 
ple offer and full particulars 
sent on request. Just check the 
coupon. 

GUARANTEE 

No matter what kind of a car you have — no matter 
how big a gas eater it is — the Whirlwind will save 
you money. We absolutely guarantee that the 
Whirlwind will more than save its cost in gasoline 
alone within 30 days, or the trial will cost you 
nothing. We invite you to test it at our rbk and 
expense. You are to be the sole judge. 

WHIRLWIND MFG. GO. 

DEPT, 993-llg- A THIRD ST- 

MILWAUKEE, WISCONSIN 


POPULAR MEUKANICi PRESS. PAINTED IfJ U. S. A. 
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FAMOUS MEN OF THE DAY USE BAHSASOL 



DOUGLAS FAIRBANKS. JR.,whois 
adding fame to an already famous name 
v/Lch hii talUnK pictures. He married 
the screen h»urr. Joan Crawford, not 


"Shaving is 


a pleasure with Barbasol” 


Says Douglas Fairbanks, Jr. 


K^Shaving teith Rarbnxol is indeed a pleasure. 
No brush. No lather. Just Barbasol and a trusty 
blade. . . and the shave is quirk and comfortable , ,T 




.y-JIurfiujui err* net pnirf fur. 


ing-up; no brushing or rubbing. And the results are 
amazing. The blade si ides along easy. The beard comes 
off dose* with never a pull. Face feels soft* refreshed. 
And blades last longer. Now you try it. Start tomor- 
row morning. Generous rubes 35p and 65 £ at a 11 drug 
stores. The Barbasol Company Indianapolis, Indiana. 


W HY do men write Barbasol letters bursting with 
praise of this modern shaving cream? Jt must be 
genuine enthusiasm, because their shouts of joy over 
this easy, quick, dmn shave are voluntary. 

Listen to this: *Td rather drive an auto without a self- 
starter than go back to the old shaving brush"— 
of New York. "Wonderful results . . . the smooth and 
dean shave from Barbasol'— M. W,, of New Jersey. "I 
have a tough beard, but w ith Barbasol the razor doesn't 
puli’— K E.. G., of California. (Yes* names 
on request if you like.) 

YOU can join the crowd of Barbasol be- 
lievers and get the shaving surprise of your 
life* but you must follow these directions. Ac 
that, you'll he following along with the crowd. 

Hero they are: 

1 Wet your face. Leave it wee. % Spread on 
Barba,-, i >L Don't r Lil> ii in. 3 Wit ,l good 
blade and — share. 

It's 05 simple as that. Easy, quick; no lather- 



BARBASOL 
SKIN FRESHENER 

Here*s a bracer for the face, 
mornings noon or night. Slap it 
on face and neck when dred. It 
tingles; rejuvenates. Makes; a new 
mao of you. Try il! 


Barbasol 


F or Modern Shaving 

No brushing — No lathering — No rubbing 


A 



Banishes Old Style Can Openers 
to the Scrap Heat 


and Brings Agents Up to s 6 and $ 8 in an Hour 


' »Ml'A uurteruflMy ■ I'-Ij -'J the uld-atylt* ran opeiUT. Yet ill 
pnietk'&lty m-ury I uilh' urn being opened with it, ■ t t-aa 
fcvnrn'l timo* u day Fin cllt i u. • ( I , , ■ fi, h. m i honk fully tiny wo| ■ 
fr'Hio tais ti-i'" riM'l ] mh! — 1 hi- mjtnrnfitic way nf ■ Ei nj? rhnir pififit 

(.lift tufltr- full job, VVFrli i 3 m . worn! it Till 
liltle Speedo mtl upelicr you j i l:-< put 
the/ rui jci ! herrmchi ae r tiirn 1 he hand to. 
rtlid uIjuessI tus tun Ely the job in done. 


AGENTS! 




Full 
Time 
S265 
in a 
Week 


"Here is my record fur 
i'at>=t 30 days with wpetnlo: 
June Ft, Jjn 
June 20 , 84 ^iwedHis 

June 30, 192 STieenna 
July 0. BS8 Spaedos 
I made f.LHi.'i In a week ” 
M. Ornofll, V&, 

PART TIME 

11 Sides tti Z I lours 


New “Million Dollar” 
Can, Opening Machine 

The Sp^i'i]., In i!i.| - the ■.‘-l rt — optns it 
— lip tfii' 3 Ft l .-i you cun grub it — - 
auil pivn - y i ■u hunk tin’ ran without 
11 lir-.p spiled, wit In mi* ii.ny rough 
edges ffi Kimg your ftfigvri* — all in a 

roup !*■ of !‘«rmds! Ii \ -r> ria;-y even a 

HHri-ar-old child run do it in j >■ ■ r r i-. ■ ! 
safety] Xo wonder women — and 

ftti' 31 , t-no — s i t i l i il y ku wild over It t 

And eso wntidrr Npi/odu -uh-smeu have 
i"-dd I'* every house En the block vend 
have nuiiie up to 58 tin hour either 
spare or full time. 


J. J. CwrwEii. Arlt„ 
eay# - "sem ] mt»te order 
bcWjfSH. J isold Eire! 11 
orders in 2 11010™.'" 


Generous Free Test 
Offer 


SPARE TIME 
El ili \ i o it uy :s pH r o'J’i me 
Kuril. VT_ \ r a., aaya: 

1 "Whs only nut 11 rew 

evening;? find got -Jij 
f nrdera,” 


FTriTikl? , T reullET that 1 ts e m ct;=J slHilit 
thlw prcnu>iiJt-(Lin ;i.i o(Jrilrnjd lirlrf!:-' here 
may see-hi aliuoit tarrtSbble to you. i'll 
utru 1 1 1, ’■■in Ihnt Hir jimtll [mw; iMllTu 1 - Liru 
•-(> t re n letirlmjs that H'h Imposs*.] hie to give 
more tiutn ft mere >1ni of them here, Hu 


I 've worked on? jt plan fey whFelt you run examine rhe Invention find u>t 
Sis prolll poHsilil Lilies uJlheut riskiliK ■! *J ic pinny of your uwii hnuPoy. 

Mail the Coupon. Today 

All I oik you to fb 1 E» to fill O11L ami 
riiujl 1 he c ■ ■ ■ 1 j | kn 1 r i FhiIqh. You do mo obli- 
gate jtuj’-i'ir in atiy w uy whatever J'if 
rurb you tin' dec. OK Ocl my J- LtJ J-: 
n.'-r OFFER while flic territory you 
»:im lhsUH ope n - VJL hold it for you while 
yini make Tim p^c. ['ll sr-iid j'hiu . .!] die 
Fiidlfi about mile.* men making up In s|Pit 
even mon> |n u week wtlli Sprjndo. 

I'll iilso tell you fiboiit another ra.ri 
selllne Item lh the t'cntrul <iat« line 
mat : i 1 1 us >‘1 »u tw 1 1 t»n »»1 *. \ l( y. nj rl^k 

J?i a 2 c h? jiii ip — n.11 trrap vour pencil uncj 
moot Hie the coupon rltfht How. 


READ! 

One of my prosper 
lolrl me eho etrtikl get 
along witli her old ran 
opunT-Twci tveelw lutrr 
her husband ordered a 
ofnt njH't ii-r from tne say- 
ing his ^ l ltfe EiihI eijt her 
hiitid Jonll.y. — W, L. 

Ciod-hiiJk, l"a. 


CENTRAL STATES MFG, CO. 

(Est. aver 20 years) 

45(00 Mary Ave. Dept. K ^703 St. Louis, Mu 

k l -VHVVllV 4 i | «Bii^itiMa 4 #BBa B |.a B qf B i||ii aaaa i laaLftvaHl i aa 1 'lflll *1 I rf fl i * W ■ H ■ * 

Central Stiires Afffl, Co,. 

IfW \far> Aw., Uepi, 

St. f ouihl, AI(k, 

Yen, rush me tlie faatF ahd detulb of yoiir TEST OFFER, ? 

■ 

1 

« ^umc. i, , * 

' 

fe 

I Address I 

* £ 

i m 1 IB 

: Ctty ..:.... f taie. .......... ; 

« £ 1 iLeek bene lr |u only in ■•■ne for yoi ,^wu home. 



